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PREFACE 

This document is an official release of the Apollo Program Office and its use 
shall; be iq l emen ted  by all cognizant elements of the Apollo Program in their 
performance of surveys. 

One of the most essential items in any management function is feedback. This 
is especially true in a program the magnitude of the Apollo Program. This 
Manual for Evaluating Apollo Contractor Reliability Plans and Performance is 
a working manual providing this feedback and serves as  a method to survey and 
evaluate the effectiveness of procedures, designs, development and production 
in industry and their impact on reliability. The survey format is intended to 
be a constructive aid to NASA management and contractors in assisting them 
in their program management responsibilities. 

Some of the areas  the survey is concerned with are: 

(a) Reliability performance assurance in design; 

(b) Reliability performance assurance in testing; 

(c) Reliability analysis of equipment non-performance; 

(d) Reliability considerations on the Apollo program administration; 

(e) Reliability growth in industry and in the program. 

The Apollo Program must assure the highest reliability program for success. 
This Manual for Evaluating Apollo Contractor Reliability Plans and Performance 
was accomplished in collaboration with the three field Centers under the aus- 
pices of NASA Headquarters, Washington, D. C. 

Major General, USAF 
Director, Apollo Program 

DISTRIBUTION: 
SPECIAL 
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W-NUAL FOR EVALUATING CONTRACTOR 

RELIABILITY PLANS AND PERFORMANCE 

ABSTRACT 

This manual has been prepared for use in reviewing and evaluating a contractorf s 
Reliability Program Plan and its implementation. 

It i s  based on and is  consistent with NASA Reliability Publication NPC 250-1 and em- 
bodies Reliability Program Evaluation Procedures NASA SP-6002. 
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INTRODUCTION 

This manual is a standard for use as: 

1. A checklist for reviewing a contractor' s Reliability Program Plan(s). 

2 .  A guide to assist  NASA surveyors in preparing for, conducting, evaluating, and re- 

porting appraisals of a contractor' s effectiveness in implementing his specific Re- 

liability Program Plan. 

It i s  designed to be used for checking all contracts which invoke NASA Reliability Publication 

NPC 250-1 for compliance to the Reliability Program Plan, and performance of a contractor 

in implementing the plan. When portions of NPC 250-1 o r  other reliability specifications 

are  invoked, the work elements in this manual may be selectively applied to survey compli- 

ance of performance. 

The broad overall objectives for thg manual a r e  threefold: 

1. To establish uniform methods for evaluating the degree and effectiveness of reliability 

practices and controls. 

2 .  To provide a tool for identifying reliability type problems for evaluation and timely 

corrections. 

3. To aid in recognition of improved methods being used to control specific program 

areas so that these methods can be applied beneficially to all space programs. 

Comments and questions concerning the requirements set forth in this publication should be 

referred to Apollo Program Office Headquarters (Code MAR), Washington 25, D, C. Ques- 

tions concerning the application of this manual to specific contracts should be referred to the 

cognizant NASA installation. 



The manual includes five (5) major sections corresponding to the five sections in NPC 250-1. 

These are: 

Section 1 - Introduction 

Section 2  - Program Management 

Section 3  - Reliability Engineering 

Section 4 - Testing and Reliability Evaluation 

Section 5  - Doc.umentation of Reliability Program 

Each section is divided into major groups significantly numbered and identified a s  "Activity 

Area. The activity area may be either an entire section or  a significant part of the section. 

These are: 

Activity Area 2 . 0  - Program Management 

Activity Area 3 .2  - Design Specifications 

Activity Area 3.3 - Reliability Prediction and Estimation 

Activity Area 3 . 4  - Failure Mode, Effect, and Criticality Analysis 

Activity Area 3.5  - Maintainability and Elimination of Human Induced Failure 

Activity Area 3.6 - Design Review Program 

Activity Area 3.7 - Failure Reporting and Correction 

Activity Area 3.8  - Standardization of Design Practices 

Activity Area 3.9  - Parts and Materials Program 

Activity Area 3.10 - Equipment Logs 

Activity Area 4 . 0  - Testing and Reliability Evaluation 

Activity Area 5 . 0  - Documentation of Reliability Program 

Each activity area includes a series of major paragraphs significantly numbered and consist- 

ent with the major paragraphs in NPC 250-1. In turn, each paragraph is subdivided into in- 

dividual basic work elements, Work elements a re  identified with the major paragraph in 

which they appear. The last digit arbitrarily identifies the work element sequence. For 

example: 

"SECTION 3: RELIABILITY ENGINEERING" 

"ACTIVITY AREA: 3 . 6  DESIGN REVIEW PROGRAMu 

"3 .6 .1  DESIGN REVIEWS BY THE CONTRACTOR" 

"3.6 .1 .1  The contractor establishes ---------- major component level. t t  

(Tbis is the first work element in paragraph 3 . 6 .  I) 



RESPONSISILITIES AND AUTHORPTY 

a. Be the c e ~ t r a l  reGeiving headquarkrs for all survey reports. 

b. Prepare and issue consolidated reports. 

c. Cooperate with centers in recommending survey schedules and scope of survey for 

contractors. 

d. Establish, unify, and monitor evaluation procedures and techniques. 

COGNIZANT NASA INSTALLATIONS 

a.  Schedule contractor surveys in collaboration with contractor. 

b. Formally notify the contractor and all other appropriate activities of date, purpose, 

and scope of survey. 

c. Request contractor to conduct an introductory meeting to acquaint survey team mem- 

bers with his organization, practices, and procedures. 

d. Advise the contractor, formally, of the results and conclusions of the survey, and 

suggested action to improve o r  correct activities deemed inadequate. 

e. Follow-up survey results to determine compliance of contractor toward correcting 

deficiencies, if any. 

f. Prepare and maintain survey reports and related documentation. 

g. Transmit survey reports and related documentation to Apollo Program Office Head- 

quarters and other designated activities. 

CHXlRMAN OF SURVEY TEAM 

Note 

Before leaving the NASA installation for a contractor survey, 
ascertain that the status of every applicable work element of 
the contractorf s appropriate reliability program plan is clear- 
ly indicated in the lfCONTRACTOR RELIABILITY PROGRAM 
PLANu block in all surveyor1 s manuals. 

If this status i s  lacking, the survey team chairman should initiate action to obtain this data. 

a. Plan and organize the survey so that time a t  the contractor1 s plant will be minimized. 

b. Check in with the NASA Resident Inspector or the Government Inspection Agency 

representative at  contractorf s plant and review survey plans. 

c. Review the purpose, technique, and schedule of the survey at the introductory meet- 

ing with contraekrf s personnel. 

d. Ct30rdimke the survey and appraisal of the contracbr' s compliance to applicable 

re%iabili@ activities. 



e .  Indoctrinate lesser  experienced team members in developing guidelines for evalu- 

ating work elements. 

f .  Conduct a post survey critique with contractor personnel and informally discuss the 

results of the survey. Allow the contractor to explain any u ~ u s u a l  o r  discrepant 

information obtained. 

g.  Prepare a final report  of the results of the survey for the cognizant NASA installa- 

tion. Copies of this repor t  to be sent to personnel and activities a s  designated. 



SUGGESTIONS FOR SCHEDULING AND CONDUCTING THE SURVEY 

Establish a realistic schedule of daily activities for the survey team during the survey. 

Review surveyors progress daily and adjust techniques and/or assignments a s  neces- 

sary to maintain established schedules. 

Establish a realistic duration for the survey commensurate with the magnitude of the 

contractor1 s activities and objectives to be achieved. The survey should be accom- 

plished in the shortest possible time. (Extended surveys a re  not only costly to both 

NASA and the contractor, but they could have a detrimental effect on the contractor1 s 

delivery schedules. ) The surveyor should also be particularly careful not to unneces- 

sarily interfere with or  impede the contractor1 s operations. 

After the introductory meeting with the contractor' s personnel, each survey team mem- 

ber should review his assigned activity area@) with the responsible contractorf s 

representative. 

For each activity area, request the contractorf s representative to thoroughly describe 

its organization, function, operating procedures, practices, and relationship to other 

functional units. (Allow contractor representative to make entire presentation without 

interruption. ) 

Survey team members should take adequate notes to stimulate subsequent informative 

discussions during detailed review and appraisal of individual work elements. 

Detailed review of work elements should take place, preferably, in the immediate 

vicinity of the activity being reviewed. This will permit closer personal observation 
of the activity leading to a more thorough exploration of data and information the sur- 

veyor needs to make a realistic and fair appraisal of the contractorf s performance. 



USE OF MANUAL 

GENERAL 

This manual is designed to be used as  a working document prior to and during the survey of 

a space system contractor for the measurement of his compliance to reliability program pro- 

visions of NPC 250-1 for the duration of the contract. 

It i s  used in the review of the contractorf s Reliability Program Plan(s). It is  used in the 

evaluation of the contractorf s performance in the impIementation of his specific Reliability 

Program Plan(s). 

RELIABILITY PROGRAM PLAN REVIEW 

The work elements in the manual detail all of the requirements of NPC 250-1. Since most of 

these a re  covered in  an effective Reliability Program Plan, this manual serves a s  an excel- 

lent checklist for the evaluation of any pertinent contractor-submitted plan. 

To properly evaluate a given plan, the reviewing personnel at  the cognizant NASA installation 

must have available all contractual documents, statements of work, and all other agreements 

invoked on the contractor. 

The reviewing personnel must check all contractual requirements, and indicate plan designa- 

tion by Paragraph Numbers 2.2.2, 2.2.3, o r  2.2.4 referring to the Preliminary, Intermedi- 

ate, or  Formal Plans, respectively. In addition, the reviewers will review the contractorf s 

Reliability Program Plan content against each work element applicable to the plan a s  indi- 

cated by the statement below the ttCONTRACTOR RELIABILITY PROGRAM PLAN" block. 

The reviewers will indicate degree of adequacy and quality of contractorf s program plan by 

their entries in the compliance block for each applicable work element. 

"NA, to designate "Not Applicable, will be entered in the appropriate block spaces for 

those elements not indicated as  applicable to a given plan. 

All matters requiring discussion and/or corrective action should be entered under "NARRA- 

TIVE COMMENTS AND CORRECTIVE ACTION" for each applicable element. 

EVALUATING IMPLEMENTATION OF THE CONTRACTOR' S RELIABILITY PROGRAM 
PLAN 

The assessment of a contractort s reliability performance through an in-plant survey is a 

challenging and responsible assignment. ID addition to providing a measure of performance, 



the assipment  provides an opporknityr to rreommend specific action to make future perform- 

ance nose effective, Feedback frorn swveyors s h o ~ l d  be use4 ts devel~p  better and stronger 

reliability programs. 

It is  desirable that the key surveyors on the team be well qualified. Suggested basic require- 

ment.~ for a surveyor include the follotving: 

a .  Be familiar with contract reliability requirements and the contractort s organization 

and program plans. 

b. Be knowledgeable of the assigned activity area. 

c. Be able to converse effectively with contractor personnel and thereby obtain objec- 

tive evidence concerning the degree of contractor compliance to the reliability 

requirements. 

The success of the survey and the impressions left with the contractor will be influenced 

greatly by the preparation and planning which should take place at  the NASA Center before 

going into the contractor1 s plant. 

Usually, information at the Center will provide excellent background material. This infor- 

mation is available in documents and publications such as: 

a. The contract. 

b. Statements of work supplementing the contract. 

c. The Reliability Program Plan(s) . 
d. This manual with its developed checklist of applicable work elements. 

e. Supplementary pertinent documents and reports. 

f. Records of previous surveys in addition to this manual. 

The work elements in this manual describe reliability procedures, controls, and documen- 

tation necessary to assure maximum results in each activity area. The number of elements 

for each activity varies with the complexity of the activity, and all elements within the activ- 

ity are  not necessarily of equal importance. It is the surveyort s responsibility to evaluate 

the contractort s performance for each applicable work element with ultimate importance 

factors to be determined by the survey team. 

It is important that records of previous summaries of the same contractor be carefully re- 

viewed prior to the contemplated survey to establish tbose activity areas and work elements 

which had previously required improvement. Deficiencies noted in previous surveys can be 

carefully scrutinized during this survey. 



IIowever, the emphasis on the review of previously deficient work elements should not de- 

tmct from G r  prevent :: complete re-evaulztion of those elements which were previously 

fully conforming. An objective evaluation should be made of all work elements during each 

survey. 



HOW TO FILL IN THE WORK ELEMENT PAGES 

1. It is recommended that certain portions of the work element pages be filled in at the 

cognizant NASA installation. This may be done by personnel who are  responsible for 

reviewing the contractor1 s Reliability Program Plan(s) and pertinent supporting docu- 

mentation such as  various reports, lists, and other informative documents. These 

personnel will be referred to as  "Plan Reviewerw throughout this instruction. 

Personnel performing the actual survey at the contractor' s facilities will be referred 

to a s  "Surveyors. 'I 

In the following instructions, suggestions will be made for specific personnel to per- 

form certain functions where i t  appears most convenient for them to do so. 

2.  It is recommended that the "Plan ReviewersH accumulate and categorize all of a con- 

tractor1 s documentation. This documentation should be reviewed completely at  the 

installation, and all applicable work elements be evaluated before the survey team 

enters the contractor1 s plant for their survey. At the same time, the Plan Reviewers 

can indicate in the manual which work elements could not be completely evaluated a t  

the installation, and thatfurther review is necessary a t  the contractorf s plant. 

3. For the assistance of the Plan Reviewers and the Surveyors, the following are  

included: 

a. Pages XVI and XVII include a brief basic description of the work element page. 

b. Pages XVIII and XM a re  suggested instructions to the Plan Reviewer. 

c. Pages XX and XXI are  suggested instructions to the Surveyor. 

d. Pages XXII and XXIII a re  typical filled-inwork element pages a s  a result of action 

by the Plan Reviewers and the Surveyors after several reviews and surveys. 



DESCRlPTION OF THE WORK ELEMENT PAGE 

ACTIVITY A R E A :  3.6 DESIGN REVIEW PROGRAM 

3 . 6 . 1  Design lteviews by the Contractor 

Th~ ,a l .  I I I ~ I I ( ~ I I I ~ . ~  rricwlrl) d b ( '  ( r c  I l l  1t1 trrccr arid 11 mulor c,ff<~rt of (rn crctzr~zty urcu. 

SURVEYOR 

Tbcsc  spaces  arc prol-rded lor thr names oJ the Sur~~eyors  appraising the subject work element. Each line can 
cicc-omrnodatc tu'o riames, thus nllowing lor four surveys. 

3.6.1.1 The contractor establishes and conducts a formal program of planned, scheduled, 
and documented design reviews a t  the system, subsystem, and major component 
level. 

Thzs 2s thc actual work element that wzll be apprazsed and evaluated. 

Doc. No. Title Date 

These  headings within the work element area indicate that the contractor i s  expected to have documentation veri. 
lying his  compliance to th is  requirement o/ NPC 250-1. 

CONTRACTOR ORGANIZATION RESPONSIBILITY 

Thi s  space i s  provided for the name of the contractor's functional unit responsible for implementing the subject 
work element. 

Th i s  block i s  designed to identily and to represent the status of the contractor's Reliability Program Plun(s) 
contents pertinent to  the subject work element. 

NPC 250-1 indicates this element is applicable to PRELIMINARY (2.2.2), INTERMEDIATE 
(2.2.3), and FORMAL (2.2.4) PLAN(s) . 
Thi s  statement i s  included a s  a guide suggesting the Reliability Program Planfs)  to which the subject work 
element may apply. 

The siatlls o l  ~mplementatzon o/ thzs u~ork element I S  to bc zndzcated zn i h ~ s  block nr a resr~lt o /  the survey. 

* 



XVEI 

This work element overlaps NPC 200-2, paragraph 4.2. Verify that the contractor i s  complying wi th  this require- 
ment without duplica+ion 0% effort. 

Certain work elements of NPC 250-1 are duplicates of some work elements of NPC 200-2. T h i s  statement, when 
it appears, alerts the surveyor to ascertain that the requirement i s  being performed under the Reliability Program 
or the Quality Program, but not by both programs. 

At each milestone formal design reviews have been held for each subsystem and major com- 
ponent defined to date culminating in a formal review of the system and its objectives. 

The meetings a r e  conducted and follow a predetermined agenda prepared for each specific 
meeting to insure complete review coverage. The formal review covers the whole design 
effort to date, including previous formal and informal design reviews. 

These  are amplifying statements generally included for most work elements. Some elements appear to  have no 
need for additional information. 

a. Is there a documented design review procedure? 
b. Is the formal design review program documented? 
c. Were all major components identified to date reviewed? 
d.  Were all subsystems identified to date reviewed? 
e. Were these reviews conducted with the emphasis on overall system objectives? 
f. Was each subsystem reviewed from the viewpoint of system reliability requirements? 

Most work element pages include a varying number of typical questions that the  Plan Reviewer or Surveyor may 
wish  to apply during the review a s  an element. Tbe  questions are designed with the intent of stimulating in- 
formative d iscuss ions  with the contractor's persormel and are capable ZI/ being verified by the contractor's 
documen tation. 

- NARRATIVE COMMENTS AND CORRECTIVE ACTION - 
All the space below this  heading i s  allotted for remarks, comments, and directions by all personnel associated 
with or participating i n  the review of a contractor's Reliability Program Planfs),  h i s  documentation, and in re- 
cording the results o f  a plant survey. T h e  page following tbe  work element page i s  used to continue th is  
information. 



SUGGESTEII INSTRUCTIONS TO P L A N  IIEVEWEII 

ACTIVITY AREA: 3.6 DESIGN REVIEW PROGRAM SURVEYOR 

3 . 6 . 1  DESIGN REVIEWS BY THE CONTRACTOR 

3.6.1.1 The contractor establishes and conducts a formal program of planned, scheduled, 
and documented design reviews a t  the system, subsystem, and major component 
level. 

,tfo actloti i s  recluired for the abotfe headings a s  they  define the  activity area and spel l  out the work element. 
Lctrt,e S11r1'eyor spaces  blank. 

Doc. No. Title Date 

( I .  Enter the identification, title, and latest  revision designation for those documents pertinent to the subject 
work elenzer~t. I f  the above space i s  inadequate to include all documents, enter a notation in the space above 
to the effect  that a surnmary of documents and their evaluation may be found under "NARRATIVE COMMENTS 
A N D  CORRECTIVE ACTION." (Lack of readily identifiable documents may indicate non-compliance to 
NPC 250-1. A notatiorz should be  entered under "NARRATIVE COMMENTS" recommending further 

b. Review and evaluate the contractor's documentation a s  follows: 

1. I f  the documentation is the Reliability Program Plan or any portion thereof, record i t s  identification and 
date in the spaces ubove and proceed to  "CONTRACTOR ORGANIZATION RESPONSIBILITY." (Omit 
s teps  2 and 3.) 

2. I /  the documentation consis ts  of reports, l i s t s ,  and informative supporting documents, enter data in  
spaces  above. 

3.  Review and evaluate their contents for compliance to the subject work element. Express in  appropriate 
terminology their degree of compliance under "NARRATIVE COMMENTS AND CORRECTIVE .4CTION." 
Enter any other necessary instructions or comments. 

CONTRACTOR ORGANIZATIQN RESPONSI B I L l T  Y 

a. From the review of a contractor's documentation, ascertain and enter which of the contractor's fur~ctional 
units or groups i s  most l ikely to be responsible for the implementation of the subject work element. (Having 
this knowledge beforehand will  enable the survey team to plan their survey activit ies more realistically, to 
reduce time spent at the contractor's plant, and to create a better atmosphere by inconveniencing the con- 
tractor a s  l i t t le as possible.) 

b. I f  it i s  not readily ascertainable which group i s  most l ikely to be responsible, leave this l ine blank. 

NPC 250-1 indicates this element is applicable to PRELIMPNARY (2.2,2), INTERMEDTATE 
(2.2.3), and FORMAL (2 .2 .4)  P U N ( $ ) .  



a. Llnder " P L A N , "  antcr " 2  2.2," "2.2.3," or "2.2.4" as applzcable to the work element o /  the reliahrlzty 
plari bezng surveyed. Thr, stuternent below this block may be used u s  a gulde to se lec t  the plan to whzch 
tbc  work element applrcs. Enter "NA" (not applzcable) under "PLAN" and under "PAGE/PAR.  NO " 
when the clement zs not a part O /  the program plan, but conszsts o/  supporttng documentat~on. 

h. Under "PAGE,/Pd R. NO.," enter ptrge number rrnd paragraph designatiorz o/ the contractor's reliability plan 
it2 which subject work element i s  covered. 

c. Enter status of program plan coverage a s  follows: 

1 .  I f  the contractor h a s  satisfactorily or adequately covered the work element in h i s  Reliability Program Plan, 
the Plan Reviewer will  enter h i s  name or'initials under heading "ADEQUATE" and the date of the re- 
v iew under "DATE. '' 

2. I /  the  contractor's coverage i s  not satisfactory, the Plan Reviewer will enter h i s  identity under heading 
"INADEQUATE" and the date of the review under "DATE." He will also enter appropriate comments 
to explain why coverage i s  considered inadequate under "NARRATIVE COMMENTS AND CORRECTIVE 
ACTION. " 

This work element overlaps NPC 200-2, paragraph 4.2. Verify that the contractor is complying with this require- 
ment without duplication of effort. 

In conjunction with h i s  review, research, and evaluation, i t  may be convenient for the Plan Reviewer to ascertain 
that the contractor i s  or i s  not duplzcating effort in complying with the work element requirement, When the Plan 
Reviewer does  make this determination, he should s o  indicate under "NARRATIVE COMMENTS". T h i s  will serve 
to alert the Surveyor not to  duplicate th is  effort o /  review at the contractor's /acil i ty.  

a.  Is there a documented design review procedure? 
b. Is the formal design review program documented? 
c. Were all major components identified to date reviewed? 
d. Were all subsystems identified to date reviewed? 
e. Were these reviews conducted with the empbasis on overall system objectives? 
f .  Was each subsystem reviewed from the viewpoint of system reliability requirements ? 

T h e  Plan Reviewer may wzsh to uti l ize or supplement the suggested tickler questions generally included /or each 
work element. He may wish to  devise  h i s  own questions alid pattern o/  investigation to arrive at a fair appraisal 
and evaluation of the contractor's documentation requirements. 

When the contractor's implementation consis ts  of reports, procedures and other informative documents requiring 
submission to the cognizant NASA installation, enter "NA" under "INADEQUATE" and the date o/ entry under 
"DATE" in the  above block. ( T h i s  will alert the  Surveyor at the plant, normally, to ignore the implementation 
o/  work elements so  designated.) However, the Plan Reviewer may /ind it advisable to include instructions to 
the Surveyor under "NARRATIVE COMMENTS." 

- NARRATIVE COMMENTS AND CORRECTIVE ACTION - 
Use the space under this heading lor any and all remarks, comments, i n s t r u c t i o ; ~ ~ ,  and directions that will provide 
a detailed running account of the complete history o f  each applicable work element resulting in a comprehensive 
input to the evaluation o/ a contractor's overall performance in h i s  implementation of the invoked Reliability Pro- 
gram Planfs) .  

1 i  i s  suggested that the Plan Reviewer initial and date h i s  narration, and draw a l ine at iha end o/  ihe narration. 



SUGGESTISD INSTRUCTIONS 'I'O SUIIVEYOI1 

SURVEY OR 

T b ~ s ~ v  sp(rc.c.s trrc pror8idc.d lor the names o/  the  Sltrlleyors appraising thr  suhjrcr work czl~mrnt. Each line can 
rr,-c.c~rrr~rrot/(~tc~ trc70 N N I I I ~ ~ S ,  I ~ N S  trllo~oing /or /our sururys. 

ACTIVITY AREA: 3.6 DESIGN REVIEW PROGRAM 

3.6.1 DESIGN REVIEWS BY THE CONTRACTOR 

3.6.1.1 The contractor establishes and conducts a formal program of planned, scheduled, 
and documented design reviews at the system, subsystem, and major component 
level. 

'\lo sur18eyor action i s  required for the above headings a s  they define the actzvity area and spell out t6e work 
element. 

Doc. No. Title Date 

a. I /  the above headings are blank i t  i s  an indication that the required documents were not available at the 
cognizant NASA installation. Submission of required documentation may have been an oversight by the Con- 
tractor, i t  may have been delayed, or i t  may not require contractor submission. It may be available lor re- 
view at the contractor's facilities. 

b. Check for comments and/or suggested action by the Plan Reviewer under "NARRATIVE COMMENTS AND 
CORRECTIVE ACTION." (The  appraisal o /  the work element which requires documentation cannot be con- 
sidered complete until the appropriate documentation i s  available and has  been reviewed. Th i s  must be 
done by either the Plan Reviewer or by the Surveyor, or through their combined efforts.) 

c. Enter the identilicatiorz, title, and latest  revision designation in  the above spaces  lor those documents 
previously unavailable at the NASA installation. 

CONTRACTOR ORGANIZATION RESPONSIBILITY 

a. Check to see  that the contractor's responsible lunctional group i s  indicated. 

b. I f  this line i s  blank, determine who i s  responsible while at the contractor's plant and enter this inlormation 
lor use  in this and subsequent surveys. 

c. Verify that the lunctional group, a s  previously determined by the Plan Reviewer, i s  correct. 

a. The above block i s  normally l i l led in by the Plan Reviewer at the installation and action i s  generally not 
required by the Surveyor. Check to s e e  that the block has been /illed in  at the installation. 



b. Vrr i ly ,  where convenient, that the znlormat~on rn the Program Plan Block zs the lutest  avazlable. 

c. As a linal check, review the "NARRATIb'E COMMENTS AND CORRECT!VE ACTION" notations lo; any 
instruction that the Plan Reviewer may have included lor the Surveyor to check into while at the con. 
tractor's Jacility. 

This work element overlaps NPC 2@-2, paragraph 4.2. Verify that the contractor is  com$lying with this require- 
ment without duplication of effort. 

a. Check "NARRATIVE COMMENTS" lor any notations that the Plan Revzewer may have entered. 

b. I f  there are no notations, it i s  up to the  Surveyor to ascertain that the contractor i s  or i s  not duplicating eflort 
in  complying with the  work element requirement. Enter all  appropriate comments under "NARRATIVE 
COMMENTS. " 

At each milestone formal design reviews have been held for each subsystem and major com- 
ponent defined to date culminating in a formal review of the system and its objectives. 

The meetings are  conducted and follow a predetermined agenda prepared for each specific 
meeting to insure complete review coverage. The formal review covers the whole design 
effort to date, including previous formal and informal design reviews. 

The  Surveyor may wish to  orient h imsel l  with the amplifying inlormation generally /allowing the "PROGRAM 
PLAN" and "IMPLEMENTATION" blocks. Except for th is  orientation, Surveyor action i s  not required. 

a. Is there a documented design review procedure? 
b. Is the formal design review program documented? 
c. Were all major components identified to date reviewed? 
d. Were all subsystems identified to date reviewed? 
e. Were these reviews conducted with the emphasis on overall system objectives? 
f .  Was each subsystem reviewed from the viewpoint of system reliability requirements? 
T h e  Surveyor may wish to  u t i l i ze  or supplement the suggested tickler questions generally included lor each 
work element. He may wish  to  devise  h i s  own questions and pattern of investigation to  arrzve at a lair ap- 
praisal and evaluatton 01 the  contractor's implementation of the applicable work elements. These  questzons 
are designed to  provide a starting point for the review of each element. 

Alter reviewing and evaluating the  contractor'fi implementation o/ each applicable work element, and after 
factoring in the results of t he  installation's directions, enter the  survey team chairman's initials under 
"ADEQUATE" or "INADEQUATE" and the date the survey was conducted. His init ials indicate that he 
i s  in  agreement with the results reported by the Surveyors. The  Surveyods) must supplement their apprazsal 
of inadequate with the explanation lor th is  appraisal under "NARRATIVE COMMENTS." 

- NARRATIVE COMMENTS AND CORRECTIVE ACTION - 
Use  the space under th is  heading for any and all  remarks, comments, instructions, and directions that will 
provide a detailed running account of the complete history 01 each applicable work element resulting in a 
comprehensive input to the  evaluation of a contractor's overall perlormance in h i s  implementation 01 the 
invoked Reliability Program Plan(s). 

I f  i s  suggested that the Surveyor initial and date h is  narration, and draw a l ine at the  end o/ the narration. 



A C T I V I T  r A R E A  3 6 DESIGN REVIEW PROGRAM SURVEYOR 

:1 (i. 1 1 ~ 1 ' S I ~ ~ N  I <  1, \~1l~"ArS fly ' I ' l i l ~ ~  C ' O N ' ~ l ~ A C ' ~ 0 I i  

3 . .  1 1 'l'lic clontrnctor cxstnblishes :in(! contlucts a formal program of planned, scheduled, and 
c-locumcntcti design reviews a t  the system, subsystem, and major component level. 

CONTRACTOR ORGANIZATION RESPONSIBILITY - F,,, ,' c 4 L a .  4 / / 17d l i  nCI.<,y;/7u nj. 
1' / 

f F : / !  : l !  Piirlug E ~ . r i / r r c / / : ~ , r i  r~i Prtigrcrm I'lrms) ( / . ' I / /  I N  / ) i ir;rig \ i l r t , c y )  

C O N T R A C T O R  R E L I A B I L I T Y  P R O G R A M  P L A N  I M P L E M E N T A T I O N  

NPC 250-1 indicates this element i s  applicable to PRELIMINARY (2.2.2), INTERMEDIATE 
( 2 . 2 , 3 ) ,  and FORFUL (2.2.4) PI,AN(s). 

This work element overlaps N P C  200-2. 4.2. Verify that the contractor i s  complying with this requirement 
without dupiieation of effort. 

At each milestone formal design reviews have been held for each subsystem and major compo- 
nent defined to date culminating in a formal review of the system and its objectives. 

The meetings a r e  conducted and follow a predetermined agenda prepared for each specific meet- 
ing, to insure conlplete review coverage. The formal review covers the whole design effort to 
date, including previous formal and informal design reviews. 

a .  Is there a doculilented design review procedure? 
b. Is the formal design review program documented? 
c .  Were all major components identified to date reviewed? 
d. Were all subsystems identified to date reviewed? 
e .  Were these reviews conducted with the emphasis on overall system objectives? 
f .  Was each subsystem reviewed from the viewpoint of system reliability requirements? 

- NARRATIiTE COMMENTS AND CORRECTIVE ACTION - 

Continued on next page 
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3 . 6 . 1 .  f Contl d ,  - NARMTWE COMMENTS A m  CORRECTWE ACTION - 



130S'l' S{lI1VlCY CltIr~1lJlJL' AND FINAL ItEPOItT 

A critique with the contractor and the preparation of a final report for the cognizant NASA 

center :lye in~portant responsibilities of the survey team chairman. 

Thc purpose of the critique is to be sure that the contractorf s managerncnt personnel a re  

fully cognizant of the strengths and possible discrepancies in the implementation of his re- 

liability program. 

Presentation 

The survey team chairman should determine specific objectives which he hopes to achieve 

during the c~ i t ique .  The objectives should include: 

1. A focus of attention to the main points of significance which developed during the 

survey. 

2. The provision of an opportunity for the contractor1 s personnel to explain unusual 

o r  discrepant information. 

3. A constructive discussion of the preliminary results of the evaluation; their import- 

ance and course of action to be taken to meet reliability program requirements. 

The critique should be well planned, brief a s  possible, and held immediately after the survey. 

As the suivey progresses, it is desirable that the survey team chairman be simultaneously 

organizing his presentation. As a courtesy, the survey team chairman should favorable 

commend outstanding phases of the contractorf s reliability program. He should reiterate 

that the surveying team is there to give help, when needed, and to better understand the con- 

tractorf s entire operation so that, if problems arise,  al l  concerned can cooperate in re- 

solving them. 

A prelimirlary list of discrepancies may be unofficially left with the contractor, but with the 

clear understanding that official communications will be routed through the contracting offi- 

cer  of the cognizant NASA Procurement Agency, and that the preliminary l ist  is subject to 

change due to subsequent objective evaluation. 

This list should be a s  complete as possible so  that the official transmittal to the contractor 

management personnel will not need to include additional areas. 

Before the survey team disbands, the team chairman should obtain from each member a 

summary of their significant findings. These summaries will aid him in preparing the final 



report and will help assure hl Lhe r@M degree of e ~ d p k s i s  is used for reportilig 

diserewneies. 

It may be well to consider two reports. One should be written so that the cognizant NASA 

installation, with a minimum amount of editing, can forward it to the contractor. The other 

may include information which might not be appropriate to transmit to the contractor, and 

could include recommendatione for general improvements in NASA' s overall reliability 

programs. 



SECTION I 

INTRODUCTION 



1.0 IMTRODUCTIBN 

1.1 SCOPE 

SURVEYOR 

1.1.1 The contractor is encouraged to propose any additional program elements which will 
increase the effectiveness and efficiency of the program. 

Doc. No. Title Date 

CONTRACTOR ORGANIZATION RESPONSIBILITY 

This should encourage a discussion of the contractor1 s reliability philosophy. The answers to 
the questions below require some judgment and should be weighed lightly. However, if the con- 
tractor can show documentary evidence of additional program elements, the answers become 
valuable. Include document identification. 

a. Is there any evidence of additional program elements? 
b. What documents cover these additional program elements? 

- NARRATIVE COMMENTS AND CORRECTIVE ACTION - 

Continued on next page 



1 .1 .1  COIIC' d .  - PJAI~IIA'I'IVIC COMMISNTS AN11 CORI<I<CTJYIC ACTION - 



1 . 2  APPLICABILITY 

I. 2. i The provisions set forth in NE"C 258-1 are  generally applicable Lo ail NASA space 
systems. 

Doc. No. Title Date 

CONTRACTOR ORGANIZATION R ESPONSI BILITY 

The NPC 250-1 provisions a re  applicable to all NASA contractors, but to varying degrees. The 
degree of applicability is spelled out in the contract and, in more detail, in the Statement of 
Work. The approved Reliability Program Plan should reflect the extent of applicability. 

a. Do the contract and the Statement of Work define the applicability of NPC 250-I? List 
the limitations and exceptions. 

b. Does the approved Reliability Program Plan,conform to the contractual applicability of 
NPC 250-1 ? 

- NARRATIVE COMMENTS AND CORRECTIVE ACTION - 

Continued on next page 





SURVEYOR 

1 . 2 . 2  The contractor includes in his Requests for Proposals to potential subcontractors the 
provisions set forth in NPC 250-1 as  reliability program guidelines. 

Doc. No. Title Date 

CONTRACTOR ORGANIZATION RESPONSIBILITY 

The provisions of NPC 250-1 apply also to the subcontractors of the contractor being surveyed. 
The surveyor should check the Requests for Proposals sent out by the contractor. 

a. Does the contractor provide reliability program guidelines a s  set forth in NPC 250-1 in 
his Requests for Proposals? 

- NARRATIVE COMMENTS A,ND CORRECTIVE ACTION - 

Continued on next page 





SURVEYOR 

1. 2.3 The contractor invokes the provisions of NPC 250-1 as reliability program requirements 
when negotiating subcontracts with his subcontractors. 

Doc. No. Title Date 
- -- - - -- 

CONTRACTOR ORGANIZATION WESBONSIBILIPY 

See paragraph 2.6.2.1 

a. Is there any evidence that the contractor invoked NPC 250-1 during subcontract 
negotiations ? 

- NARRATIVE COMMENTS AND CORRECTIVE ACTION - 

Continued on next page 
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1 . 2 . 3  C'onl 'd.  - NAlll<ATWE COAIMENTS A N D  COEI<L~::CTNK ACTION - 



1 . 3  RELATIOHSHIP TO OTHER CONTMCT SURVEYOR 
REQUIREmN1'S 

Sub-paragraph 1 . 3 . 1  -- - - 
1.3.1.1 Organizational responsibility for overlapping functions shall be clearly delineated in 

the Reliability Program Plan and cross-referenced in other pertinent technical pro- 
gram documents. 

Doc. No. Title Date 

CONTRACTOR ORGANIZATION RESPONSIBILITY 

A check of all applicable program documents should reveal the contractor1 s divisions of re- 
sponsibilities. None of the provisions in NPC 250-1 shall be construed a s  a requirement for 
duplication of effort. However, it should be determined if the provisions of NPC 250-1 a re  
being met. 

a. Is there evidence of duplication of effort between the various contractor1 s organizations? 
b. Has the organizational responsibility for overlapping functions been cross-referenced in 

other pertinent documents? List these documents. 

- NARRATIVE COMMENTS AND CORRECTIVE ACTION - 

Continued on next page 
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1 . 3 . 1 . 1  Cotlt' d .  - NAIIRATWE COMMENTS AND COI<REGTIVIZ ACTION - 



Sub-paragraph 1 . 3 - 2  

SURVEYOR 

p- 

1 . 3 . 2 . 1  The contractor1 s reliability program requirements a r e  consistent with the require- 
ments of NPC 200-2 and NPC 200-3. 

Doc. No. Title Date 

CONTRACTOR ORGANIZATION RESPONSIBILITY 

NPC 250-1 indicates this element is applicable to PRELIMINARY (2.2.2) only. 

a. Is theabove statementtrue? 

- NARRATIVE COMMENTS AND CORRECTIVE ACTION - 

Continued on next page 
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1 . 3 . 2 . 1  Cont' d. - NARRATWE COMMENTS AND CORRECTWE ACTION - 



Sub-paragraph 1.3.3 

1.3.3.1 The provisions of the contractor1 s.reliability program as stated in NPC 250-1 should 
not be interpreted to preclude compliance with the requirements of NPC 200-2 or 
NPC 200-3 which are  invoked in the contract. 

Doc. No. Title Date 

CONTRACTOR ORGANIZATION RESPONSIBILITY 

The reliability program and the quality program should be well integrated in overlapping areas 
to avoid functional conflicts within the contractor1 s organization. 

a. Does the reliability program preclude compliance with the requirements of NPC 200-2 or 
NPC 200-3 which a re  invoked in the contract? 

- NARRATIVE COMMENTS AND CORRECTIVE ACTION - 

Continued on next page 



1.3.3.1 Cant' d. - NARRATIVE COMMENTS AND CORRECTIVE ACTION - 



SURVEYOR 

Sub-paragraph 1.3 .4  

1.3.4. i If conflict exists between the provisions of NPC 250-1 and those of the Work Statement 
of the contract, the latter shall have precedence. 

Doc. No. Title Date 

CONTRACTOR ORGANIZATION RESPONSIBILITY 

All exceptions to NPC 250-1 taken by the contractor should be authorized in the contract. 

a. Have exceptions to NPC 250-1 been taken? List exceptions. 
b. Were the exceptions taken authorized by the contract? 

- NARRATIVE COMMENTS AND CORRECTIVE ACTION - 

CoaGnued on next page 
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1.3.4.1 Cont' d. - NARRATIVE COMMENTS AND CORRECTWE ACTION - 



1.4 ACTIONS AND PREROGATWES OF THE 
60VERNrnNT 

SURVEYOR 

1.4.1.1 All data and documentation generated for the contract effort by the contractor a re  sub- 
ject to continuous examination by the cognizant NASA installation or  i ts designated 
representative. 

Doc. No. Title Date 

CONTRACTOR ORGANIZATION RESPONSI BILITY 

NASA reserves the right to monitor the contractor's progress through a NASA representative 
or  through an outside organization retained for this purpose. These questions should be an- 
swered after the survey. 

a. Did the contractor have all requested data and documentation pertaining to the contract 
effort available for examination? 

b. Did the contractor and his subcontractors cooperate fully with these prerogatives ? 
c. Was a request for data and documentation made to the contractor by either NASA or its 

representative ? 

- NARRATIVE COMMENTS AND CORRECTWE ACTION - 

Continued on next page 
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1 . 4 . 1 . 1  Cont 'd .  - NARRATIVE COMMENTS AND CORIIECTIVE ACTION - 



1.5 APPROACH 

1. 5.1 The contractor' s reliability program follows the provisions of NPC 250-1. 

Doc. No. Title Date 

CONTRACTOR ORGANIZATION RESPONSIBILITY 

The contractor' s program, in actual operation, should be scrutinized for indications that the 
intent of the program provisions a re  met. This paragraph summarizes the intent of NPC 250-1 
and should be used for information only. 

a. Does the contractor have a thoroughly planned program? 
b. Is the management of the reliability effort effective? 
c. Are the major reliability tasks defined a s  an integral part of the design and development 

process ? 
d. Is the reliability assurance effective through a program of prediction, test, and evaluation? 
e. Is the continuous status indication and control on the effectiveness of the reliability pro- 

gram adequate ? 

- NARRATIVE COMMENTS AND CORRECTIVE ACTION - 

Continued on next p e e  
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1 .5 .1  Contf d. - NAREATWE COMMENTS ANE) CORRECTWE ACTTQN - 



SURVEYOR 

1.6 APPROVAL AND REVIEW BY NASA 

1.6.1 Certain documentation for submittal by the contractor shall be submit%d (or be available 
for submission) for either NASA "approvalft or  NASA lfreview. 

Doc. No. Title Date 

CONTRACTOR ORCAPIIZATIOM WESPOhlSlBlLlTY 

See Appendix "F, " the contract, and the work statement. Also see paragraph 5.3.1 of this 
manual. 

- NARRATIVE COMMENTS AND CORRECTIVE ACTION - 

Continued 813 next p w e  
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I.  6 . 1  COII~' d. - NARRATPVE COMMENTS AND CORRECTIVE ACTION - 



SECTION 2 

ACTIVITY AREA 2.0 

PROGRAM MANAGEMENT 



ACTIVITY AREA: 2.0 PROGRAM MANAGEMENT SURVEYOW 

2.1.1 The contractor has a clearly identified group within his organization which i s  responsible 
for management of the reliability program. 

Doc. No. Title Date 

CONTRACTOR ORGANIZATION RESPONSIBILITY 

NPC 250-1 indicates this element is applicable to PRELIMINARY (2.2.2), INTERMEDIATE 
(2.2.3), and FORMAL (2.2.4) PLAN(s). 

The reliability program management group, a s  identified in the Reliability Program Plan, and 
approved by the cognizant NASA installation, should exist in actual fact and function a s  de- 
scribed in the plan. 

a. Does the reliability group have full responsibility for the management of the reliability 
program? 

b. Is the reliability group identified in the organizational charts of the contractor? 
c. Is the reliatbility group adequately staffed to effectively administer the reliability 

program ? 
6, Are position guides availahb for each position in the reliability group? 

- NARRATIVE COMMENTS AND CORRECTIVE ACTION - 

Continued on next page 
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2 . 1 . 1  Cont 'd.  - NARRATIVE COMMENTS AND CORRECTWE ACTION - 



2 5 

ACTIVITY AREA: 2.8 PROGRAM MANAGEMENT SURVEYOR - 

2.1.2 The reliability group is responsible for monitoring the contractorq s reliabiliQ tasks and 
assuring that all a re  carried out effectively. 

Doc. No. -- - Title Date 

CONTRACTOR ORGANIZATION RESPONSIBILITY 

NPC 250-1 indicates this element is applicable to PRELIMINARY (2.2.3, INTERMEDIATE 
(2.2.3), and FORMAL (2.2-4) PLAN (s). 

In a successful operation reliability tasks must be performed by reliability engineers and all 
elements of the contractorf s organization involved in the project. The reliability management 
group has the responsibility and must have the authority to monitor these tasks and insure that 
all tasks a re  accomplished effectively. To achieve effective reliability performance throughout 
the contractor' s organization, the reliability management group should provide guidance in 
reliability problems to other groups. 

a. D O ~ S  the reliability group monitor all reliability tasks throughout the contractor's 
organization? 

b. Does the reliability group discharge its responsibility for assuring that all reliability 
tasks a r e  accomplished effectively? 

c. Does the reliability group have the confidence of other groups in the contractorf s 
organization? 

- NARRATWE COMMENTS AND CORRECTWE ACTION - 

Continued on next page 
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2 . 1 . 2  Conts d. - NARRATWE COMMENTS ANI) CORRECTIVE ACTION - 



ACT1\11TY AREA: 2.0 PROGRAWr MANAGEMENT SURVEYOR 

2.1.3 The hezd of the reliability group: 
1. Has the necessary-authority to discharge his responsibilities. 
2. Has direct, unimpeded access to top management. 
3. Devotes full time to the reliability effort. 

Doc. No. Title Date 

CONTRACTOR ORGANIZATION RESPONSIBILITY 

NPC 250-1 indicates this element is applicable to PRELIMINARY (2.2.2), INTERMEDIATE 
(2.2.3), and FORMAL (2.2.4) PLAN(s). 

a. Does the company organization chart indicate undivided responsibility for administering 
the reliability program ? 

b. Does top management appear to be behind the reliability effort? 
c. Is the manager of the reliability group a t  the same reporting level a s  managers of other 

functions, such a s  engineering, manufacturing, marketing, etc . ? 
d. Are there indications that the Manager of Reliability may be deeply involved in other 

functions ? 
e. Does the Manager of Reliability have an adequate organization with qualified managers so 

that he can direct his attention to the overall reliability program? 
f. What do personnel in other functions think of the reliability effort? Is it administered 

aggressively? 

- NARRATIVE COMMENTS AND CORRECTIVE ACTION - 

Con~nued on next page 
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2 , 7 . 3  (Contf d).  - NABRATWE COMhilENTS AND CORRECTWE ACTION - 



ACDIVITY AREA: 2.0 PROGRAM MANAGEMENT SURVEYOR 

2 .2  RELIABILITY PROGRAM PLAN 

2 . 2 . 1 . 1  The contractor prepares a Reliability Program Plan to serve a s  the master plaming 
and control document for the reliability program. 

Doc. No. Title Date 

CONTRACTOR ORGANIZATION RESPONSIBILITY 

NPC 250-1 indicates this element is applicable to PRELIMINARY (2.2.2), INTERMEDIATE 
(2.2.3), and FORMAL (2.2.4) PLAN(s). 

2.2 Reliability Program Plan overlaps NPC 200-2, paragraph 3.1. Verify that the contractor i s  complying with th i s  
requirement without duplication of effort. 

- NARRATIVE COMMENTS AND CORRECTlVE ACTION - 

@onE,inued on next page 
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31 

ACTIVITY AREA: 2.0 PROGRAM MANAGEMENT 

2.2.1.2 The Reliability Program Plan details the approach and step-by-step procedure by which 
the contractor intends to insure compliance with all provisions of NPC 250-1 in gen- 
eral and also the specific requirements of the contract. 

Doc. No. Title Date -.. 

CONTRACTOR ORGANIZATION RESPONSIBILITY 

NPC 250-1 indicates this element is applicable to PRELIMINARY (2.2.2) ,  INTERMEDIATE 
(2.2.3), and FORMAL (2.2.4) PLAN(§). 

2.2 Reliability Program Plan overlaps NPC 200-2, paragraph 3.1. Verify that the contractor is complying with 
this requirement without duplication of effcrt. 

- NARRATIVE COMMENTS AND CORRECTIVE ACTION - 

Continued on next pwe 
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33 

ACTIVITY AREA: 2.0 PROGRAM MANAGEMENT SURVEYOR 

2.2.1.3 The Reliability Program Plan includes reliability program coverage of both the prime 
contract and all portions of the system under subcontract. 

Doc. No. Title Date 
- -- 

CONTRACTOR ORGANIZATION RESPONSIBILITY 

NPC 250-1 indicates this element is applicable to PRELIMINARY (2.2.2), INTERMEDIATE 
(2.2.3), and FORMAL (2.2.4) PLAN(s). 

2.2 Reliability Program Plan overlaps NPC 200-2, paragraph 3.1. Verify that the contractor i s  complying with 
this requirement without duplication of effort. 

- NARRATIVE COMMENTS AND CORRECTIVE ACTION - 

Continued on next page 
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35 

ACTIVITY AREA: 2.0 PROGRAM MANAGEMENT SURVEYOR 

2.2.  I .  4 The Reliability Program Plan i s  prepared in close collaboration with the cognizant 
NASA installation (except for the preliminary program plan). 

Doc. No. Title Date 

CONTRACTOR ORGANIZATION RESPONSIBILITY 

NPC 250-1 indicates this element is applicable to INTERMEDIATE (2.2.3) and FORMAL 
(2.2.4) PLAN(s). 

2.2 Reliability Prqram Plan overlaps NPC 200-2, paragraph 3.1. Verify that the contractw i s  complying with 
this requirement without duplication of effort. 

- NARRATIVE COMMENTS AND CORRECTIVE ACTION - 

Continued on next page 
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37 

ACTIVITY AREA: 2.0 PROGRAM MANAGEMENT SURVEYOR 

2.2.1.5 The Reliability Program Plan is submitted to NASA in accordance with the require- 
ments of the Request for Proposal and as prescribed in subparagraphs 2.2.2, 2.2.3, 
and 2.2.4. 

Doc. No. Title Date 
-- - 

CONTRACTOR ORGANIZATION RESPONSIBILITY 

NPC 250-1 indicates this element is applicable to PRELIMINARY (2.2.2), INTERMEDIATE 
(2.2.3), and FORMAL (2.2.4) PLAN(s). 

2.2 Reliability Program Plan overlaps N P C  200-2, paragraph 3.1 Verify that the contractor is  complying with 
this requirement w i t h w t  duplication of effort. 

- NARRATIVE COMMENTS AND CORRECTIVE ACTION - 

Continued on next .page 
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ACTIVIVUBREA: 2.0 PROGRAM MANAGEMENT SURVEYOR . - 

RU PLAN (PROPOSAL) 

2.2.2.1 The contractor submits a prelimillary plan of the proposed rellabiliQ effort covering 
the elements on "GENERALo (paragraph 2.2.1) in the degree of detail prescribed in 
the Request for Proposal. 

Doc, No. Title Date 

CONTRACTOR ORGANIZATION RESPONSIBILITY 

NPC 250-1 indicates this element is applicable to PRELIMINARY (2.2.2) PLAN only. 

2.2 Reliability Program Plan overlaps NPC 200-2, paragraph 3.1. Verify that the contractor is  complying with 
this requirement without duplication of effort. 

- NARRATIVE COMMENTS AND CORRECTIVE ACTION - 

Continued on next page 
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41 

ACTIVITY AREA: 2.0 PROGRAM MANAGEMENT SURVEYOR - 

2.2.2.2 The preliminary pi-ogram plan imluiudes the item and areas to be covered in Appendix B 
of NPC 250-1. 

Doc. No. Title Date 
- - - - - - - -- - 

CONTRACTOR ORGANIZATION RESPONSIBILITY 

NPC 250-1 indicates this element is applicable to PRELIMINARY (2.2.2) PLAN only. 

2.2 Reliability Program Plan overlaps N P C  200-2, paragraph 3.1. Verify that the contractor i s  complying with 
this requirement without duplication of effort. 

- NARRATIVE COMMENTS AND CORRECTIVE ACTION - 

Continued on next page 
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ACTlV l l V  AREA: 2.0 %)ROGISAM MANAGEMENT SURVEYOR 

2.2 .3  INTERIMEDLQTE P U N  (NEGOTIATION) 

2 .2 .3 .1  The contraclor(s) selected by NASA for contract negotiation submits to the cognizant 
NASA installation, 30 days prior to initial contract negotiation, an intermediate 
Reliability Program Plan as prescribed on the Reqyest for Proposal. 

Doc. No. Title Date 
- 

CON1 RACT OR ORGANIZATION RESPONSIBILITY 

NPC 250-1 indicates this element is applicable to INTERMEDLATE (2.2.3) PLAN only. 

2.2 Reliability Program Plan overlaps NPC 200-2, paragraph 3.1. Verify that the contractor i s  complying with 
this requirement without duplication of effort. 

- NARRATIVE COMMENTS AND CORRECTIVE ACTION - 

Continued on n e d  m e  
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A C T I V I T U E A :  2.0 PROGRAM MANAGEMENT SURVEYOR 

2.2.3.2 The intermediate plan covers, a s  a minimum, ail major elements (with costs) of the 
elements listed under "GENERAL" (paragraph 2,2. I), in sufficient detail to serve as 
an adequate basis for negotiation of reliability program specifics into the contract. 

Doc. No. Title Ilate 

NPC 250-1 indicates this element is applicable to INTERMEDIATE (2.2.3)  PLAN only. 

2.2 Reliability Pragrom Plan fserlaps NPC 200-2, paragraph 3.1. Verify that the contractor is complying with 
this requirement without duplication of effort. 

- NARRATIVE COMMENTS AND CORRECTIVE ACTION - 

Continued on next page 



4 6 

2 . 2 . 3 . 2  Contt d. - NARRATZVE COMMENTS AND CORRECTWE ACTION 1 





4 8 

2 . 2 . 3 . 3  Contf d .  - NARRATNE COMMENTS AND CORRECTWE ACTION - 



ACTIVITY AREA: 2.0 PROGRAM MANAGEMENT SURVEYOR 

2.2.4 FORMAL P U N  FOR APPROVAL 

Sub-paragraph 2,2.4.1 

2.2.4.1.1 Within 60 days subsequent to the date of the initial contractual document, the con- 
tractor submits for the approval of the cognizant NASA installation, a revised Relia- 
bility Program Plan reflecting changes in ear l ier  proposed programs negotiated into 
the contract. 

Doc. No. Title Date 

CONTRACTOR ORGANIZATION RESPONSIBILITY 

NPC 250-1 indicates this element is applicable to FORMAL (2.2.4) PLAN only. 

2.2 Reliability Program Plan overlaps N P C  200-2, paragraph 3.1. Verify that the contractor is complying with 
this requirement withcut duplication of effort. 

- NARRATIVE COMMENTS AND CORRECTIVE ACTION - 

Continued on next page 



5 0 

2 . 2 . 4 . 1 ,  l ConLf d. - NARRATWE COMMENTS AND CORRECTWE ACTION - 



5 1 

ACTIVITY AREA: 2.0 PROGRAM MANAGEMENT SURVEY OR 

2.2.4.1.2 The formal Reliability Program Plan is specific and in complete response (consider- 
ing status of design and subcontracting) to the requirements stated on 2.2.1. 
(NPC 250-1) 

Doc. No. Title Date 

CONTRACTOR ORGANIZATION RESPONSIBILITY 

NPC 250-1 indicates this element is applicable to FORMAL (2.2.4) PLAN only. 

2.2 Reliability Program Plan overlaps NPC 200-2, paragraph 3.1. Verify that the contractor i s  complying with 
this requirement without duplication of effort. 

- NARRATIVE COMMENTS AND CORRECTIVE ACTION - 

Continued on next page 



5 2 

2.2.4.1.2 Cont' d, - NARRATEIIE COMMENTS AND CORRECTWE ACTION - 



ACTIVITY AREA: 2.0 PROGRAM MANAGEMENT SURVEYOR 

2 . 2 . 4 . 1 , 3  All of the elements listed in Appendix D of NPC 250-1 were fzctored into the Relia- 
bility Program Plan. 

Doc. No. Title Date 

C O N T R A C T O R  O R G A N I Z A T I O N  R E S P O N S I B I L I T Y  

NPC 250-1 indicates this element is applicable to FORMAL (2.2.4) PLAN only. 

2 . 2  Re l iab i l i ty  Program Plan  overlaps NPC 200-2, paragraph 3.1. Veri fy that the contractor i s  complying with 
th is  requirement without duplication of effort. 

- NARRATIVE COMMENTS AND CORRECTIVE ACTION - 

Continued on next page 



5 4 

2.2.4.1.3 Cant' d. - NARRATIVE COMMENTS AND CORRECTlVE ACTION - 



ACTIVITY AREA: 2.0 PROGRAIJI MANAGEMENT SURVEYOR 

Sub-paragraph 2.2.4.2 

2 . 2 . 4 . 2 . 1  Notvirithshnding the 60 day allowance to prepare the formal Reliability Program 
Plan, all reliability program actions, agreed to during contract negotiations which 
require initiation at the conceptual design stage for full effectiveness, a re  initiated 
without delay by the contractor. 

Doc. No. Title Date 

CONTRACTOR ORGANIZATION RESPONSIBILITY 

NPC 250-1 indicates this element is applicable to FORMAL (2.2.4)  PLAN only. 

2.2 Reliability Program Plan ove~laps NPC 200-2, paragraph 3.1. Verify that the contractor is complying with 
this requirement without duplication of effort. 

- NARRATIVE COMMENTS AND CORRECTIVE ACTION - 

Continued on next page 



5 6 

2.2.4.2.  f Conet d. - NARRATIVE COMMEGJTS A N B  CORRECTWE ACTION - 



5 7 

ACTIVITY AREA: 2.0 PROGRAM MANAGEMENT 

Sub-paragraph 2 . 2 . 4 . 3  

2.2.4.3.1 The Reliability Program Plan is reviewed periodically and revised as  prescribed in  
paragraph 2 . 3  of $ P C  250-1. 

Doc. NO. Title 

CONTRACTOR ORGANIZATION RESPONSIBILITY - 

NPC 250-1 indicates this element is applicable to FORMAL (2.2.4) PLAN only. 

2.2 Reliability Program Plan overlaps NPC 200-2, paragraph 3.1. Verify that the contractor i s  complying with 
this requirement without duplication of effort. 

- NARRATIVE COMMENTS AND CORRECTIVE ACTION - 

Continued on next page 



5 8 

2.2.4.3.1 Conet d. - NARRATWE COMMENTS AND CORRECTWE ACTION - 



ACTIVITY AREA: 2.0 PROGRAM MANAGEMENT SURVEYOR 
.-- 

2 . 3  RELfiBILITU PROGRAM REVIEWS 

2.3.1 The contractor and the cognizant NASA installation jointly conduct formal reviews of the 
reliability program to assess its progress and effectiveness and to determine the need 
for adjustments o r  changes. 

Doc. No. Title Date 

CONTRACTOR ORGANl f  ATlON RESPONSI B l b l T Y  

NPC 250-1 indicates this element is applicable to INTERMEDIATE (2.2.3) and FORMAL (2.2.4) 
only. 

a. Are formal program reviews held? 
b. Has the cognizant NASA installation participated in all reviews? 
c. Have the reviews been thorough and conducted so a s  to get a realistic measure of progress 

and effectiveness of the reliability program? 
d. Have adjustments and changes been found necessary and were they made in a timely 

manner ? 

- NARRATIVE COMMENTS AND CORRECTIVE ACTION - 

Continued on next page 



60 

2.3.1 Cont' d. - NARRATNE COMWNTS AND CORRECTWE ACTION - 



ACTIVITY AREA: 2.0 PROGRAM MANAGEMENT SURVEYOR 

2.3.2 The reliability program reviews a r e  scheduled a t  major milestones in the program 
and also periodically a s  prescribed by the cognizant NASA installation o r  requested by 
by contractor. 

Doc. No. Title Date 
-- - 

CONTRACTOR ORGANIZATION RESPONSIBILITY 

NPC 250-1 indicates this element is applicable to PRELIMINARY (2.2.2), and INTERMEDIATE 
(2.2.3) PLAN(s) only. 

a. Are program reviews conducted a t  major milestones a s  called for in the reliability 
program plan? 

b. Is  there evidence that additional reviews would make the reliability effort more effective? 
c. If the answer to (b) is affirmative, has the contractor requested such reviews? 

- NARRATIVE COMMENTS AND CORRECTIVE ACTION - 

Con"iinued on next page 



62 

2,3.2 Conttd, - NARRATIVE COMMENTS AND CORRECTIVE ACTION - 



6 3 

ACnIVITY AREA: 2.0 PROGRAM MANAGEMENT SURVEYOR 

2 . 3 . 3  The schedule of program reviews is given in the Reliability Program Plan. 

Doc. No. Title Date 

CONTRACTOR ORGANIZATION RESPONSIBILITY 

NPC 250-1 indicates this element is applicable to  IN'I'ERMEDIATE (2 .2 .3)  and FORMAL 
(2.2.4) PLAN (s) only. 

The schedule of reviews included in the Formal Reliability Program Plan should have been 
updated a s  the program progressed and changes were made to the original scheduel. 

a. Were program reviews added or  deleted? 
b. If the answer to (a) is affirmative, were these changes reported to the cognizant NASA 

installation and documented in the Plan? 

- NARRATIVE COMMENTS AND CORRECTIVE ACTION - 

Continued on next page 



6 4 

2 . 3 , 3  Conttd. - NARRATIVE COMMENTS AND CORRECTIVE ACTION - 



6 5 

ACTIVITY AREA: 2.8 PROGRAM MANAGEMENT SURVEYOR 

--- 

2 . 3 . 4  The Beliability Program Reviews are  documented by the contractor;, 

Doc. No. Title Date 

CONTRACTOR ORGAEIIEATIBN RESPONSIBILITY 

NPC 250-1 indicates this element is applicable to INTERMEDIATE (2.2.3) and FORMAL 
(2.2.4) PLAN (s) only. 

a. Have all reviews been documented? 
b. Is  the documentation adequate to give a complete and clear description of the important 

phases of the program? 
c. Have potential problem areas been highlighted so that corrective action is assured? 

- NARRATIVE COMMENTS AND CORRECTIVE ACTION - 

Continued on next page 



6 G 

2 . 3 . 4  Cont'd. - NARRATIVE COMMENTS AND CORRECTIVE ACTION - 



ACTIVITY AREA: 2.0 PROGRACA MANAGEMENT 

2.3.5 Revisions to the Reliability Prcgrxtm PIzm are submitted to the cognizant NASA 
installation for approvid within 30 days following the review at which the need to revise 
was established. 

Doc. No. Title Date 

CONTRACTOR ORGANIZATION RESPONSIBILITY 

NPC 250-1 indicates this element is applicable to INTERMEDIATE (2.2.3) and FORMAL 
(2.2.4) PLAN@) only. 

a. Are proposed revisions to the Reliability Program Plan submitted to  the cognizant NASA 
installation within 30 days following the determination of a need to change? 

- NARRATIVE COMMENTS AND CORRECTIVE ACTION - 

Continued on next page 



68 

2.3.5 Cont'd. -NARRATIVE COMMENTS AND CORRECTIVE ACTION - 



69 

ACTIVITY AREA: 2.0 PROGRAIl MANAGEMENT 

2 . 3 . 6  Reliability program changes within the scope of the work contract a r e  implemented 
within the time periods agreed upon at the review meeting. 

Doe. No. Title Date 
-- 

CONTRACTOR ORGANIZATION RESPONSIBILITY 

NPC 250-1 indicates this element is applicable to INTERMEDIATE (2.2.3) and FORMAL 
(2.2.4) PLAN(s) only. 

Reliability Program changes should be reviewed prior to going to the contractor's plant and 
notes should be made so that the surveyor can ask objective questions of the contractor per- 
sonnel during the survey. Such a procedure should help disclose delinquent action which might 
reduce the effectiveness of the reliability program. 

- NARRATIVE COMMENTS AND CORRECTIVE ACTION - 

Continued on next gage 



70 

2.3.6 Cont'd. -NARRATIVE COMMENTS AND CORRECTIVE ACTION - 



ACTIVITY AREA: 2.0 PROGRAM MANAGEMENT SURVEYOR - 
2.4 RELIABILITY PROGRAM CONTROL 

2.4.1. The contractor has in operation a system for close management control and audit of the 
reliability program. 

Doc. No. Title Date 

CONTRACTOR ORGANIZATION RESPONSIBILITY 

NPC 250-1 indicates this element is applicable to PRELIMINARY (2.2.2), INTERMEDIATE 
(2.2.3), and FORMAL (2.2.4) PLAN@). 

Specific questions to help evaluate the contractor's system and facilities for management 
control and audit of the reliability plan, a r e  presented with work elements 2.4.2 through 2.4.6. 
Therefore tbis work element is introductory in nature and it would be appropriate to score this 
work element after reviewing the other 5 elements in subsection 2.4. 

- NARRATIVE COMMENTS AND CORRECTIVE ACTION - 

Continued on next page 



7 2 

2.4.1  Cont'd, - NARRATIVE COMMENTS AND CORRECTIVE ACTION - 



9 3 

ACTIVITY AREA: 2.0 PROGRAM MANAGEMENT SURVEYOR 

2; 4,2 The management control md zudit system utilizes, insofar a s  practical, the NASA 
reporting system prescribed for the overall contract effort, with supplemental pro- 
visions a s  agreed on with the cognizant NASA installation. 

Doc. No. Title Date 

CONTRACTOR ORGANlZATlQN RESPQNSI BI L l T Y  

NPC 250-1 indicates this element is applicable to INTERMEDIATE (2.2.3) and FORMAL 
(2.2,~)  PLAN(s) only. 

a, :Does the contractor utilize the NASA reporting system? 
h. Are supplemental provisions agreed upon and if so, were they implemented? 

- NARRATIVE COMMENTS AND CORRECTIVE ACTION - 

Continued on next p w e  



7 4 

2 .4 .2  Cont'd, - NARRATIVE COMMENTS AND CORRECTIVE ACTION - 



75 

ACTIVITY AREA: 2.8 PROGRAM MANAGEMENT SURVEYOR 

2.4.3 The control and audit system identifies each reliability task with the organizational 
element responsible for its execution, detailed time-phasing data, and complete re- 
liability milestone identification. 

Doc. No. Title Date 

CONTRACT OR ORGANIZATION RESPBNSI BILITY 

NPC 250-1 indicates this element is applicable to PRELIMINARY (2.2.2), INTERMEDIATE 
(2.2.3), and FORMAL (2.2.4) PLAN(s) . 
a. Does the breakdown jnto reliability tasks include each of the elements se t  forth in Appendix C ? 
b. Is the organizational element responsible for each reliability task identified? 
c .  Has detailed time-phasing data been established for each reliability task and is the current 

status of each task on schedule? 
d. Is each reliability task properly related to milestone identification points for the overall 

reliability program ? 

- NARRATIVE COMMENTS AND CORRECTIVE ACTION - 

Continued on next page 



2,4.3 Cont'd. - NARRATIVE COMMENTS AND CORRECTIVE ACTION - 



77 

ACTIVITY AREA: 2.0 PROGRAM MANAGEMENT SURVEYOR 

2.4.4 The control and audif;_system provides for each reliability task, a detailed listing of 
man-hours, materials, facilities, services, and support with associated costs by 
time-phase. 

Doc. No. Title Date 
--- 

CONTRACTOR ORGANIZATION RESPONSl BlLlTY 

NPC 250-1 indicates this element i s  applicable to INTERMEDIATE (2.2.3) and FORMAL 
(2.2.4) PLAN(s) only. 

This type of detailed information should be available in the form of charts with columns 
available for updating as  the job progresses and revisions become necessary. 

a. Is this information in a form which can be easily evaluated and updated a s  necessary? 

- NARRATIVE COMMENTS AND CORRECTIVE ACTION - 

Continued on next page 



7 8 

2-4 .4  Cont'd. - NAIiRATIVE COMMENTS AND CORRECTIVE ACTION - 



ACTIVITY AREA: 2.0 PROGRAM MANAGEMENT SURVEYOR 

2 .4 .5  The Reliability Program Plan includes a detailed overall plan for management control 
and scheduling of the reliability effort. 

Doc. No. Title Date 

CONTRACTOR ORGANIZATION RESPONSIBILITY 

NPC 250-1 indicates this element is applicable to INTERMEDIATE (2.2.3) and FORMAL 
(2.2.4) PLAN(s) only. 

a. What controls and check points have been established for monitoring and measuring 
results of the reliability effort? 

b. Do these controls appear to be adequate to keep the program on schedule and effective? 

- NARRATIVE COMMENTS AND CORRECTIVE ACTION - 

Continued on next page 



8 0 

2 . 4 . 5  Collt'd. - NARRATIVE COMMENTS AND CORRECTIVE ACTION - 



81 

ACTIVITY AREA: 2.0 PROGRAM MANAGEMENT SURVEYOR 

2 . 4 . 6  Progress in implementation of the reliability-control system is reported periodically 
a s  prescribed in subsection 5.2.3 on Reliability Program Control Reports. 

Doc. No. Title Date 

CONTRACTOR ORGANIZATION RESPONSIBILITY 

NPC 250-1 indicates this element is applicable to FORMAL (2.2.4) PLAN only. 

a .  Is  reporting timely? 
b. Do the reports s t ress  the key a reas  and cover all the information needed to alert  NASA to 

potential problems ? 

- NARRATIVE COMMENTS AND CORRECTIVE ACTION - 

Continued on next page 



82 

2 . 4 . 6  Cont'd. - NARRATIVE COMMENTS AND CORRECTIVE ACTION - 



ACT lVITV AREA: 2.0 PROGRAM MANAGEMENT SURVEYOR - 
- - 

2.5 RELIABILITY INDOCTRmATION AND TRAINING 

2 .5 .1  An effective training program has been developed and implemented to educate the 
appropriate personnel in potential reliability problem a reas  peculiar to the system(s) 
o r  subsystem(s) under contract. 

Doc. No. Title Date 

CONTRACTOR ORGANIZATION RESPONSIBILITY 

NPC 250-1 indicates this element is applicable to PRELIMINARY (2.2.2), INTERMEDIATE 
(2.2.3), and FORMAL (2.2.4) PLAN(s) . 
a. Have the potential reliability problem areas  of the system(s) o r  subsystem(s) been 

established ? 
b. Is  the training program implemented in a timely fashion? 
c. I s  the responsibility delegated and a system in operation to update the training program 

as changes occur ? 
d. Does the program include training of new or  transferred employees and retraining when 

the program is changed? 
e .  Does the training program cover all applicable divisions of the contractor's organization 

and not limited to the reliability personnel? 

- NARRATIVE COMMENTS AND CORRECTIVE ACTION - 

Continued on next page 



Pi 4 

2 . 5 . 1  Co l~ t ' d .  - NARRATIVE COMMENTS AND CO131iECTILVE ACTION - 



8 5 

ACTIVITY A R E A :  2.8 PROGRAM MANAGEMENT SURVEYOR - 

2.5.2 The contractor has submitted a detailed outline of his proposed reliability training 
program a s  a part of the Reliability Program Plan. 

Doc. No. Title Date 

CONTRACTOR ORGANIZATION RESPONSIBILITY 

NPC 250-1 indicates this element is applicable to PRELIMINARY (2.2.2), INTERMEDIATE 
(2.2.3), and FORMAL (2.2.4) PLAN(s) . 
a. Is  the outline oriented toward the problem a reas?  
b. Has the outline been updated a s  the program progresses? 

- NARRATIVE COMMENTS AND CORRECTIVE ACTION - 

Continued on next page 



8 Ci 

2 . 5 . 2  Cont'd. - NARRATIVE COMMENTS AND CORRECTIVE ACTION - 



ACTIVITY AREA: 2.0 PROGRAM MANAGEMENT SURVEYOR 

2.6 SUBCONTRACTOR AND SUPPLIER CONTROL 

2.6 .1  GENERAL 

2.6 .1 .1  I t  is the responsibility-of the system contractor to insure that all t iers  of sub- 
contracted system elements will meet the overall system reliability requirements. 

Doc. No. Title Date 

CONTRACTOR ORGANIZATION RESPONSIBILITY 

NPC 250- 1 indicates this element is applicable to PRELIMINARY (2.2.2), INTERMEDIATE 
(2.2.3), and FORMAL (2.2.4) PLAN(@. 

This work element overlaps NPC 200-2, Section 5. Verify that the contractor is complying with this requirement 
without duplication of effort. 

The contractor is responsible for the reliability and quality levels on subcontracted material 
which will not conflict with the reliability requirements of the total system. 

a. What disciplines of each system element, a s  related to the overall system have 
been established ? 

b. Do the subcontracts include the reliability requirements for each element? 
c .  Is there evidence that the reliability requirements a r e  reviewed and revised a s  necessary? 
d. I s  there evidence that the contractor has worked closely with subcontractors to maintain 

the high levels of reliability required? 

- NARRATIVE COMMENTS AND CORRECTIVE ACTION - 

Continued on next page 



88 

2 . 6 . 1 . 1  Cont 'd.  - NARRATIVE COMMENTS AND CORRECTIVE ACTION - 



ACTIVITY AREA: 2.0 PROGRAM CAANAGEdAENT 

2 .6 .1 .2  All subcontracts include provisions for review and evaiuation of the subcontractor's 
reliability effort by NASA or  its representatives. 

Doc. No. Title Date 

CONTRACTOR ORGANIZATION RESPONSIBILITY 

NPC 250-1 indicates this element is applicable to INTERMEDIATE (2.2.3) and FORMAL 
(2.2.4) PLAN@) only. 

a .  Do the contractor's purchase orders  for all subcontracted material clearly cover the 
requirements for continuous examination of data, documentation, and reliability effective- 
ness by NASA? 

- NARRATIVE COMMENTS AND CORRECTIVE ACTION - 

Continued on next page 



90 

2 . .  1 . 2  Cont 'd.  - NARIIATIVE COMMENTS AND COIIRECTIVE ACTION - 



ACTIVITY AREA:  2.0 PROGRAM MANAGEMENT SURVEY OR 

2 .6 .2  RELUBILITY PROGWM REQUIREMENTS 
FOR MAJOR SUBCONTRACTORS 

2 . 6 . 2 . 1  Appropriate provisions of NPC 250-1 a r e  invoked by the major contractor on all 
major subcontracts, on suppliers of all major subcontracts, and on suppliers 
of all major components used in the system. 

Doc. No. Title Date 

CONTRACTOR ORGANIZATION RESPONSIBILITY 

NPC 250-1 indicates this element i s  applicable to PRELIMINARY (2.2.2),  INTERMEDIATE 
(2.2.3), and FORMAL (2.2.4) PLAN (s) . 
a. I s  the procurement function advised of the reliability requirements of the prime contract 

by a written procedure. 
b. I s  the responsibility for assuring that the purchasing organization is made aware of con- 

tract  reliability requirements defined? 
c. Do the purchase orders  for subcontracted components embody - all of the applicable con- 

tract  reliability requirements ? 
d. Are there written procedures and responsibility assigned to notify subcontractors of 

changes in the reliability requirements a s  they occur? 
e. I s  there evidence of the operation of these procedures? 

- NARRATIVE COMMENTS AND CORRECTIVE ACTION - 

Continued on next page 



$1 2 

2 .  6 .  2. P Gol?t1d. - NARRArG%VE C:C>hlMENTS AND COHIIEC'GIVE ACTION - 



9 3 

ACTlVlTV AREA: 2.0 PROGRAM MANAGEMENT SURVEYOR 

- P W  

2 . 6 . 2 . 2  The subcontracts covered by NPC 250-1 and the extent of application of provisions 
of this specification a r e  described, insofar a s  possible, in the initial submission of 
the initial submission of the Reliability Program Plan. 

Doc. No. Title Date 

CONTRACTOR ORGANIZATION RESPONSIBILITY 

NPC 250-1 indicates this element is applicable to FORMAL ( 2 . 2 . 4 )  PLAN only. 

NPC 250-1 or  any applicable provisions thereof is specified in any order for major components 
of the system. 

a .  I s  there a procedure and an indication of its implementation? 

- NARRATIVE COMMENTS AND CORRECTIVE ACTION - 

Continued on next pzge 



'34 

2 . 6 . 2 . 2  Cont 'd.  - NARliATIVE COMMENTS AND CORRECTIVE ACTION - 



95 

ACTIVITY AREA:  2.8 PROGRAM MANAGEMENT SURVEYOR . 

2. 6 . 2 . 3  As subcontractors and suppliers of additional components were selected subsequent to 
the original submission of the program plan, the contractor included their names, 
system components to be provided, and provisions for  reliability control in the periodic 
reports  tor NASA review. 

Doc. No. Title Date 

CONTRACTOR ORGANIZATION RESFONSIBILITY 

NPC 250-1 indicates this element is applicable to FORMAL (2. 2.4) PLAN only. 

a .  Do the periodic Progress Reports cover this information in a timely manner? 
b. Do the reports  give complete information and cover provisions for reliability control a s  

well a s  description of the system components and subcontractor Is name and address ? 

- NARRATIVE COMMENTS AND CORRECTIVE ACTION - 

Continued on next page 



9 6 

2.6. 2 .3  Cont 'd.  - NARRk'r IVE COMMENTS AND CORRECrGIVE ACTION - 



ACTIVITY AREA: 2.6 PROGRAM MANAGEMENT SURVEYOR 

2 . 6 . 3  RESIDENT 1lEPRESENTATlVES 

2.6 .3 .1  The contractor has placed technical representatives in the facilities of major sub- 
contractors supplying critical systems or  subsystems. These representatives monitor 
and ass is t  in the direction of the subcontractor's reliability program. 

Doc. No. Title Date 

CONTRACTOR ORGANIZATION RESPONSIBIL ITY 

NPC 250-1 indicates this element is applicable to PRELIMINARY (2 .2 .2 ) ,  INTERMEDIATE 
(2.2.3), and FORMAL (2.2.4) PLAN(s) . 
The contractor places technical representatives in the facilities of certain subcontractors. 
Having representatives a t  a supplier's facility can be an effective form of assistance and control. 

a. Do the technical representatives have well defined responsibilities and authority? 
b. Are these agreed upon in the definitized subcontract? 
c. Are the intercommunications between the prime contractor and his technical represent- 

atives written and filed? 

- NARRATIVE COMMENTS AND CORRECTIVE ACTION - 

Gontlnued on next page 



9 8 

2 . 6 . 3 . 1  Contld. - NARRATIVE COMMENTS AND CORRECTIVE ACTION - 



ACTIVITY AARA:  2.0 PROGRAM MANAGEMENT SURVEYOR 

2.6.3.2 The contractorls representatives a t  subcontractors' facilities have the competence to 
judge and, where reliability is considered to be jeopardized, the authority to dis- 
approve the subcontractors1 design, specifications and procedures 

Doc. No. Title Date 

CONTRACTOR ORGANIZATION RESPONSI BI LITY 

NPC 250-1 indicates this element is applicable to PRELIMINARY (2.2.2), INTERMEDIATE 
(2.2.3), and FORMAL (2.2.4) PLAN(s) . 
a. Do the definitized subcontracts include a statement a s  to the authority delegated to the 

prime contractor Is technical representatives ? 
b. Does this authority include the power to disapprove design, specifications and procedures? 
c. What minimum qualifications has the contractor used to establish competence? 

- NARRATIVE COMMENTS AND CORRECTIVE ACTION - 

Continued on next page 



100 

2.6.3,2 Cont 'd.  - NARRATIVE COMMENTS AND CORRECTIVE ACTION - 



10 1 

hCTlVlTY AREA: 2.0 PROGRAM MANAGEMENT 

2.6.3.3 The contractor's representatives a t  subcontractorsf facilities have the authority to 
reject  hardware considered to be below prescribed quality standards. The subcon- 
tractors which a r e  controlled by having resident representatives a t  the subcontractorfs 
facilities a r e  identified in the Reliability Program Plan. 

Doc. No. Title - Date 

CONTRACTOR ORGANIZATION RESPONSIBILITY 

NPC 250-1 indicates this element i s  applicable to PRELIMINARY (2.2.2) , INTERMEDIATE 
(2. 2.3), and FORMAL (2.2.4) PLAN(s) . 
a. Is  this authority clearly defined in the subcontract? 
b. Are all of the subcontracts on which this means of control is envoked identified in the 

Reliability Program Plan ? 

- NARRATIVE COMMENTS AND CORRECTIVE ACTION - 

Continued on next page 



102 

8 .  0 .  3. 3 Cotlt'ci. - NAlIIIATIVE COMMEN'FS AND @OItl<ECfI'IVE ACTION - 



ACTIVITY AREA: 2.0 PROGRAM MANAGEMENT SURVEYOR 

2 .6 .4  MINIMUPJd RELIABILITU CONTROLS FOR 
COMPONENTS NOT CLASSIFIED AS MAJOR 

2.6 .4 .1  The reliability of all components obtained from suppliers who a r e  not required to 
maintain a formal reliability program is controlled by specifications similar  to those 
prescribed under "Parts  and Materials Specificationsf1 in Section 3.9. 

Doc. No. Title Date 
-- 

CONTRACTOR ORGANIZATION RESPONSI BIblTY 

NPC 250-1 indicates the el.ement is applicable to PRELIMINARY (2.2.2), INTERMEDIATE 
(2.2.3), and FORMAL (2.2.4) PLAN(s) . 
The contractor and the cognizant NAS-4 installation will determine jointly if adequate specifi- 
cations exist for all par ts  and materials  of the system. The contractor should generate 
specifications, as indicated in the above work statement, if they a r e  found to be missing o r  
inadequate. 

a. Does a checklist exist for assuring there is a specification for all par ts  and materials 
of the system? 

b. Is there evidence of reliability control by the use of these specifications? 
c. Does the contractor's reliability personnel review and approve these specifications? 
d. I s  there a written procedure that includes: 

1. An automatic distribution of par ts  and materials specifications? 
2. A means to control the timeliness of reviews and approvals? 
3. A checklist to assure  the inclusion of the contract reliability requirements in all 

specifications ? 
4. Responsibility to update specifications a s  changes occur in the reliability requirements? 

- NARRATIVE COMMENTS AND CORRECTIVE A.CTION - 

Continued on next page 
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2 . 6 . 4 .  I. Contfd. - NARRATIVE COMMENTS AND CORRECTIVE ACTION - 



105 

ACTIVITY AREA: 2.0 PROGRAM MANAGEMENT SURVEYOR 

--  

2.6.4.2 A listing of the components not classified a s  major, and the control provisions 
a r e  included in the Reliability Program Plan. 

Doc. No. Title Date 

CONTRACTOR ORGANIZATION R E S P O M S I B ~ L I ~  Y 

NPC 250-1 indicates this element is applicable to FORMAL (2.2.4) PLAN only. 

a. Does the Reliability Program Plan include a list of components requiring control 
specifications ? 

h. A r e  the controls compatible with the system devised for subsection 2.4 of this manual? 
e. Is  there a checklist of components not classified a s  major?  

- NARRATIVE COMMENTS AND CORRECTIVE ACTION - 

Continued on next page 
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2 . 6 . 4 . 2  Cont'd. - NARRATIVE COMMENTS AND CORRECTIVE ACTION - 
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ACTIVITY AREA: 2.9 PROGRAM MANAGEMENT SURVEYOR 

2.6.4.3 Pertinent qualification and test and inspection requirements a r e  prescribed for the 
components not.classified as major in the Quality Program Plan. 

Doc. No. Title Date 

CONTRACTOR ORGANIZATION RESPONSIBILITY 

NPC 250-1 indicates this element is applicable to FORMAL (2.2.4) PLAN only. 

This work element overlaps MPC 280-2, paragraphs 4.3, 5.5, and 5.6. Verify that the contractor i s  complying with 
this requirement without duplication of effort. 

a. Does the Quality Program contain the requirements for qualification, test, and inspection? 
b. I s  it evident that the reliability personnel has reviewed these statements in the Quality 

Program Plan and concur that they satisfy good reliability demands ? 
c.  Was there a report  o r  other documentation issued confirming these reviews ? 

- NARRATIVE COMMENTS AND CORRECTIVE ACTION - 

Continued on next page 
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2 . 6 . 4 . 3  Cont'd. - NARRATIVE COMMENTS AND CORRECTIVE ACTION - 



ACTIVITY AREA: 2.0 PROGRAM MANAGEMENT SURVEYOR 

2 . 7  CONTROL QF GOVERNMENT- 
FURNISHED PROPERTY(GFP) 

2 . 7 . 1  The contractor uses the best obtainable reliability data in his reliability apportionments 
and predictions for components o r  subsystems furnished by NASA. 

Doc. No. Title Date 

CONTRACTOR ORGANIZATION RESPONSlBILITY 

NPC 250-1 indicates this element is applicable to FORMAL (2.2.4) PLAN only. 

This work element overlaps NPC 200-2, Section 6. Verify that the contractor is  cornplying with this requirement 
without duplication of effort. 

a. Is  there evidence of coordination with NASA for the acquisition of the Reliability 
data for the component o r  subsystem furnished? 

- NARRATIVE COMMENTS AND CORRECTIVE ACTION - 

Continued on next Dage 
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2 . 7 . 1  Cont'd. - NARRATIVE COMMENTS AND CORRECTIVE ACTION - 



1 P 1 

ACTIVITY AREA: 2.0 PROGRAM MANAGEMENT SURVEYOR 

2 . 7 . 2  Where system testing o r  evaluation of data received for Government-Furnished 
Property indicated that the GFP equipment was incompatible with the reliability 
requirements of the overall system, the contractor formally notified the cognizant. 
NASA installation and obtained appropriate action. 

Doc. No. Title Date 

CONTRACTOR ORGANIZATION RESPONSIBILITY 

NPC 250-1 indicates this element is applicable to FORMAL (2.2.4) PLAN only. 

a. Was reliability of GFP inadequate for the required application? 
b. If answer to (a) is yes, was NASA formally notified and was the matter expedited until 

satisfactory action was obtained? 

- NARRATIVE COMMENTS AND CORRECTIVE ACTION - 

Continued on next page 



112 

2.7.2 Gotlt ' t i .  - NARRATIVE COMMENTS AND CORRECTIVE ACTION - 



ACTIVITY AREA: 2.0 PROGRAM MANAGEMENT SURVEYOR 

2 . 7 . 3  The Reliability Program Plan includes a detailed statement of the contractor's 
approach to early Reliability evaluation of G F P  and specific reliability problems asso- 
ciated with it. 

Doc. No. Title Date 

CONTRACTOR ORGANIZATION RESPONSIBILITY 

NPC 250-1 indicates this element is applicable to INTERMEDIATE (2.2.3) and FORMAL 
(2.2.4) PLAN(s) only. 

a. Have there been problems with the reliability of GFP?  
b. If the answer to (a) is affirmative, have these problems been resolved in accordance 

with the approach outlined in the Reliability Program Plan? 

- NARRATIVE COMMENTS AND CORRECTIVE ACTION - 

Continued on next page 
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2 . 7 . 3  Cont'd. - NARRATIVE COMMENTS AND COIIRECTIVE ACTION - 



SECTION 3 

RELIABILITY ENGINEERING 



3 , l  GENE-L 

ACTIVITY AREA 3 , 2  - DESIGN SPECIFICATIONS 

ACTIVITY AREA 3 . 3  - RELIABILITY PREDICTION AND 145 
ESTIMATION 

ACTIVITY AREA 3 . 4  - FAILURE MODE, EFFECT,  AND 161 
CRITICALITY ANALYSES 

ACTIVITY AREA 3 . 5  - MAINTAINABILITY AND ELIMINATION 173 
O F  HUMAN INDUCED FAILURE 

ACTIVITY AREA 3 . 6  - DESIGN REVIEW PROGRAM 

ACTIVITY AREA 3 .7  - FAILURE REPORTING AND CORREC- 223 
TION 

ACTIVITY AREA 3 . 8  - STANDARDIZATION O F  DESIGN 
PRACTICES 

ACTIVITY AREA 3 . 9  - PARTS AND MATERIALS PROGRAM 269 

ACTIVITY AREA 3.10  - EQUIPMENT LOGS 
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A C T I V I U  AREA: 3.0 RELIABILITY ENGINEERING SURVEYOR 

3.1  GENERAL 

This section encompasses nine key activity areas that will have a very important affect on the 
effectiveness of the overall Reliability Program. Each subsection is covered a s  a separate 
activity with individual work elements to guide the surveyor. The questions listed below a re  
intended to help establish the purpose and importance of the section. 

Desim Specifications: Does the contractor describe the plan which assures design specifi- 
cation review by the Reliability organization? 
Reliabilitv Prediction and Estimation: Does the contractor describe in detail the approach 
and methods to be utilized in preparing reliability prediction models? 
Failure Mode. Effect and Criticalitv Analvses: Does this section of the plan define in de- 
tail the manner in which the contractor intends to accomplish failure mode effect and criti- 
cality analyses at  the system, subsystem, and component levels? 
Maintainabilitv and Elimination of Human Induced Failure: Does the contractor define the 
approach, methods, and controls to be implemented in order to minimize potential sources 
of human induced failure? 

: Does the program plan outline in detail the approach, methods, 
will implement to establish a comprehensive formal design re- 

view program? 
1. Is the contractor conducting design reviews as  called for in the program plan? 
2. Does this program include provision for design reviews a s  major program milestones 

with participation of designated responsible representative from within the company 
and NASA as  required? 

3. Does the plan provide for adequate reports including corrective action responsibility 
and subsequent results? 

4. Does the plan include provisions for review of design change subsequent to final 
design review? 

s for design review by subcontractors? 
Do the contractor and subcontractor employ a strictly 

g analysis, correction, and data feedback of all failures 
and rnalfunc tions that occur throughout the fabrication, handling, test, checkout, and opera- 

Does the contractor explain the approach and methods 
program? 

1. Has the contractor developed a flow chart which depicts the relationship of the reliability 
review and responsibility for assuring the adequacy of standards to reliability require- 
ments? 

inize deviations from standard? 
Has the contractor implemented a Parts and Materials Pro- 

e system and assure that selection of parts and materials is 
in accordance wit11 NPC 250-1, Section 3.9? 

Is the contractor submitting Equipment Logs for approval by the cognizant 
NASA installation? 
1. Has the cootraetor maintained a log for each major equipment and identified the log 

with the particular equipment to which it applies? 

- NARMTEVE COMMENTS AND CORRECTWE ACTION - 

Continued on next page 
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3.1 Contfd. - NARRATWE COMMENTS AND CORRECTIVE ACTION - 



ACTIVITY AREA 3.2 

DESIGN SPECIFICATIONS 



ACTIVITY AREA: 3.2 DESIGN SF"ECIFICA"I0NS SURVEYOW 

Sub-paragraph 3 .2 .1  

3 . 2 . 1 . 1  The contractor's reliability organization reviews and concurs in all contractor 
generated design specif~cations. 

Doc. No. ~ i t l e  Date 

CONTRACTOR ORGANIZATION RESPONSIBILITY 

NPC 250-1 indicates this element ,is applicable to PRELIMINARY (2.2.2), INTERMEDIATE 
(2.2.3), and FORMAL (2.2.4) PLAN@), 

Enumerating just a few minimum typical requirements for this phase of the program, the 
reliability organization must be the recipient of all contractor generated new and revised de- 
sign specifications and design specification data on a systematic and expedited basis. It must 
be the recipient of all customer generated reliability assurance requirements, documents and 
Work Statements, also on an expedited basis. It must have i ts  own handbook of philosophy, 
organization, function, operating procedures and relationship with other functional units. 

a. Does the reliability group automatically receive all design specifications and changes for 
all hardware items of the contractor's responsibility? 

b. Between the time of sign-off by the engineering groups, and the receipt of design specifi- 
cations by the reliability group, i s  the established and followed procedure adequate for 
minimum time lag? 

c. Does a review of design specifications from the reliability group's files indicate that design 
specifications a re  consistently being reviewed by reliability personnel a s  a matter of man- 
datory procedure? 

d. Do all selected design specifications and revisions conspicuously indicate date of review, 
reviewer and status of specification? 

e. Where the reliability organization does not concur with the design specification o r  revision 
a s  issued, and transmits their comments to originrting unit, do the reliability files include 
all subsequent communications and feedback in, preferably, chronological order? 

- NARRATIVE COMMENTS AND CORRECTIVE ACTION - 

Continued on next page 
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3 . 2 . 1 , 1  Contqd. - NAIIIIATIVE ?,''Tt'lF&ENTS A N D  CORIZECTIVE ACTION - 



ACT lV!TY AREA: 3.2 DESIGN SPECIFICATIONS SURVEYOR 

Sub-paragraph 3 . 2 , 1  

3.2.1.2 The reliability organization ascertains that design specifications cover all1 items of 
hardware at systems, subsystems and component level. 

Doc. No. Title Date 
- 

CONTRACTOR ORGANIZAT ION RESPONSIBIL ITY 

NPC 250-1 indicates this element i s  applicable to PRELIMINARY (2.2.2), INTERMEDJATE 
(2.2.3), and FORMAL (2.2.4)  PLAN(s). 

It is mandatory that the reliability organization be the automatic and prompt recipient of all 
indexes, drawings, specifications and parts lists issued by the contractor's and subcontractorfs 
engineering and drafting personnel. Included in the indexes, there should be a top-down break- 
down listing of all hardware items at system, subsystem and component level with applicable 
design specifications. 

a. Is there such an up-to-the minute listing or  equal in the reliability organization's files? 
b. Have the reliability group prepared their own working copy of a hardware items list in- 

cluding applicable design specifications? 
c .  Has the reliability group prepared a status of each specification for instantaneous review 

of complete program status, and to pinpoint gaps, or specifications in process? 
d. Does it appear that the reliability organization i s  at all times in complete communication 

with the Engineering and Drafting groups? 

- NARRATIVE COMMENTS AND CORRECTIVE ACTION - 

Continued on next page 
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3 ,Z . I .  2 ContW. - NARRATIVE COMMEHTS AND CORRECTIVE ACTION - 



ACTIVITY AREA: 3.2 DESIGN SPECIFICATPONS SURVEYOR -- - 

Sub-paragraph 3 . 2 , 1  

3.2.1.3 The reliabiliOJ organization ascertains that design specifications adequately and 
validly state mission performance requirements. 

Doc. No. Title Date 

CONTRACTOR ORGANIZATION RESPONSIBILITY 

NPC 250-1 indicates this element is applicable to INTERMEDIATE (2.2.3), and FORMAL 
(2.2.4) PLAN(s) only. 

Before being able to evaluate the contractor's design specifications for inclusion of mission 
profile performance requirements, it will be necessary for the surveyor to make sure he has 
the latest copy of all contractual documentation and agreements issued by the cognizant NASA 
installation. 

a. As a check for effective and prompt communication; does the reliability organization have 
identical documentation a s  released by the cognizant NASA installation? 

b. Does it appear that the contractor has successfully interpreted and included NASA's cur- 
rent mission profile performance requirements into his own design specifications? 

c. Do the design specifications include a dated and initialed notation or remarks that each 
specification has been reviewed by the reliability organization for compliance particularly 
for mission profile performance? 

- NARRATIVE COMMENTS AND CORRECTIVE ACTION - 

Continued on next page 
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3 . % , 1 . 3  Conttd. - NAfZniiTIVE COMMENTS AND CORRECTIVE ACTION - 



ACTIVITY AREA: 3.2 DESIGN SPECIFICATIONS SURVEYOR 

Sub-paragraph 3 . 2 , 1  

3 . 2 . 1 . 4  m e  reliability organization ascertains that the contractor's design specifications 
state environmental profile requirements. 

Doc. No. Title -- Date 

CONTRACTOR ORGANIZAT ION RESPONSIBIL ITY 

NPC 250-1 indicates this element is applicable to INTERMEDIATE (2.2.3), and FORMAL 
(2.2.4). PLAN(s) only. 

This work element is a continuation of 3.2.1.3. 

a. Are the randomly selected contractor's design specifications in apparent agreement with 
latest NASA contractual documentation regarding environmental profile requirements? 

be Do the specifications ca r ry  a dated notation that they have been reviewed by reliability 
for environmental requirements? 

c. Do any of the specifications indicate that the reliability organization discovered e r r o r s  
o r  omissions in a particular specification and corrective action taken in a prompt manner? 

d. Do any of the reviewed specifications include e r ro rs ,  omissions o r  misinterpretations, 
even after release by engineering and concurrence by reliability? 

e. In general, is there any indication that the contractor is taking any shortcuts which might 
jeopardize any portion of the reliability program? 

- NARRATIVE COMMENTS AND CORRECTIVE ACTION - 

Continued on next page 
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:X.2.E, 4 Contgd, - NAiiRATWE COMMENTS AN11 COItHECTIVE ACTION - 



ACRVITV AREA: 3.2 DESIGN SPECIFICATI16N5 SURVEYOR -.- 

Sub-paragraph 3.2.1 

3 . 2 . 1 . 5  The reliability organization ascerbins that design sweifications state pertinent test 
criteria (including overstress). 

Doc. No. Title Date 

CONTRACTOR ORGAN1 ZATION RESPONSI Ell LITY 

NPC 250-1 indicates this element is applicable to INTERMEDIATE (2.2.3), and FORMAL 
(2.2.4) PLAN(s) only. 

Again, this is a check on completeness or  inclusion, and not one of accuracy. 
Note, this is for test criteria and not for test specifications. 

a. Review with the contractor the methods used to determine completeness of test criteria. 
b. Is  it documented? 
c. Does the contractor define the test criteria in orderly form? 
d. Does the test criteria cover both operation factors (input and output limits), and environ- 

ment factors and their interrelation? 
e. What is the overstress criteria? 

- NARRATIVE COMMENTS AND CORRECTIVE ACTION - 

Continued on next page 
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3 . 2 . % , 5  Contvd,  - N A R R A T N E  COMMENTS AND CORRECTIVE ACTION - 



ACTIVITY AREA: 3.2 DESlGN SPECBFBCATlONS SURVEYOR 

Sub-paragraph 3.2. % 

3 ,Z.I .  6 The reliability organization aseerhins that the contractor" desim specifications 
state safety margins. 

Doc. No. Title Date 

CONTRACTOR ORGANIZATION RESPONSI BIblTY 

NPC 250-1 indicates this element is applicable to INTERMEDUTE (2.2.3), and FORMAL 
(2.2.4) PLAN(s) only. 

This is a continuation of work element 3.2.1.4. 

a. Do NASA contractual documents clearly state safety margin requirements? 
b. Has the contractor successfully incorporated these requirements into his design speci- 

fica tions? 
c. Is  the safety factor data incorporated in the design specifications? 
d. Is  it positively certain that the reliability group has reviewed, concurred, and contrib- 

uted to the safety aspect of all design specifications? 
e. Can the reliability group produce back-up data or other substantiating evidence that they 

have analyzed the safety margin requirements? 

- NARRATIVE COMMENTS AND CORRECTIVE ACTION - 

Continued on next page 
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3.2.  I. R Contfd. - NAIiriATrVE COMMENTS AND CORRECTIVE ACTION - 



ACTIVITY AREA: 3.2 BlESiGld SPECIFICATlOMS SURVEYOR -- 

Sub-paragraph 3.2.1 

3.2.1.9 The reliability organization ascertains that design specifications adequately and 
validly state derating factors. 

Doc. No. Title Date 

CONTRACTQR ORGAN1 ZATION RESPQNSl Bl bl TY 

NPC 250-1 indicates this element i s  applicable to INTERMEDIATE (2.2.3), and FORMAL 
(2.2.4) PLAN(s) only. 

This is a continuation of work element 3.2.1.4. 

Because of the vital importance of component and "black box" derating, it is recommended 
that more than the usual amount of the contractor's design specifications be reviewed for clear 
cut inclusion of derating requirements and derating factors. 

a. Are thecontractor's concept and philosophy of derating in agreement with that of NA4SA, a s  
exemplified by his design specifications? 

b. Are the specifications specific and inclusive in the presentation of derating factors and 
requirements? 

c. Is the reliability organization devoting a substantial amount of their time, toward the ad- 
vancement of derating? 

d. Do all reviewed specifications show evidence of the reliability group's participation and 
concurrence on a conginual basis? 

e. Does the contractor's reliability organization apply the principles of derating philosophy 
by the following: 
1. library of available vendor data? 
2. field report data? 
3. contractor test and qualification data? 
4. independent testing laboratory reports? 
5. military and commercial handbooks? 

- NARRATIVE COMMENTS AND CORRECTIVE ACTION - 

Continued on next page 
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3 , 2 , 1 , 7  Cont9dd. - NAlIIU,TTVE COMMENTS AND CORRECTIVE: ACTION - 



AC"$l\bl$Y AREA:  3.2 DESIGN SPECIFfGATIONS SURVEYOR - 

Sub-paragraph 3 ,2 ,  f 

3.2.1.8 The reliability organization ascertains that the contractors design specifications 
adequately and validly state apportioned reliability goal (including definition of satis- 
factory performance) for each system element. 

Doc. No. Title Date 

CONTRACTOR ORGANIZATION RESPONSIBILITY 

NPC 250-1 indicates this element is applicable to INTERMEDIATE (2.2.3), and FORMAL 
(2.2,4) PLAN(s) only, 

This is a continuation of work element 3.2.1.4. 

a. Are reljability goals clearly delineated in contractual documentation? 
b, Elas the contractor successfully interpreted and incorporated these goaIs into his own 

design specifications? 
c ,  Are these goals conlpatible with the overall system goals? 
d, Does each design specification include a definition of satisfactory performance reflecting 

contractual requirements? 
e. I s  i t  evident that al l  reviewed design specifications have been, and a r e  being subject to 

continuous observation by the reliability organization on a systematic documented basis? 

- NARRATIVE COMMENTS AND CORRECTIVE ACTION - 

Continued on next page 
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3.2.1.8 Contfd. - NARRATWE COMMENTS AND CORltECTIVE ACTION - 



ACTlW DTY AREA: 3.2 DESIGN OPECDFlCATlONS SURVEYOR 

Sub-paragraph 3.2.2 

3.2.2. f Specifications are--updated a s  necessary. 

Doc. No. Title Date 

CONTRACTOR ORGANIZATION RESPONSIBILITY 

NPC 250-1 indicates this element i s  applicable to PRELIMINARY (2.2.2), INTERMEDIATE 
(2.2.3), and FORMAL (2.2.4) PLAN(s). 

As the surveying personnel may have inferred from previous work elements on "Design 
Specificationsfs, these specifications are  vitally important, since they practically guide the 
contractor's effo-ts. Among their many other uses, they a re  also subject to NASA review 
at all times a s  a barometer of the contractorqs and subcontractorsq capabilities and required 
performance. They are  referenced a s  functional block diagrams on a scheduled basis and are  
the subject of design reviews. Therefore, it is mandatory that all design specifications con- 
tinuously reflect the latest actions of contractual changes, NASA reviews, reliability organi- 
zations requirements and design reviews. 

a. Are design specifications promptly updated, a s  substantiated by the history of requests 
for updating? 

b. If i t  is a contractual requirement, a r e  the updated specifications automatically transmitted 
to NASA for review on a systematic and timely basis? 

c. After the expiration of the two week period without notification of disapproval from NASA, 
i s  it evident that the contractor then implements these documents a s  substantiated by in- 
ternal instructions bearing effectivity dates? 

d. Does it appear that the contractor i s  performing satisfactorily in making sure his design 
specifications are  maintained current with all approved change request inputs? 

- NARRATIVE COMMENTS AND CORRECTIVE ACTION,- 

Continued on next page 
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3 . 2 . 2 , 1  Contpd. - NARRATIVE COMMENTS AND CORRECTIVE ACTION - 



135 

AC"BVI"% AREA: 3.2 DESIGN SPECiFlCATBONS 

Sub-paragraph 3.2.2 

SURVEYOR 

3.2.2.2 The reliahili@ organization requires revision of specifieatisna when considered 
necessary. 

Doc. No. Title Date 

CONTRACTOR ORGANlf  ATION RESPONSI B ib lTY 

NPC 250-1 indicates this element i s  applicable to PRELIMINARY (2.2.2), INTERMEDIATE 
(2.2.3), and FORMAL (2.2.4) PLAN($). 

The surveying personnel will find, at times; there i s  considerable discussion between the 
reliability organization and the contractor's other functional units before revision to design 
specifications a re  finalized. Changes to design specifications will be, in general, a co- 
operative effort with the reliability playing a major part in final concurrence. 

a. Is  there a procedures manual completely describing the function and operation of the 
reliability organization? 

b. Does this manual indicate that the reliability group has the authority to request revisions 
to be made to design specifications? 

- NARRATIVE COMMENTS AND CORRECTIVE ACTION - 

Continued on next page - 



136 

3.2.2.2 Contldd, - NARRATTVE COMMENTS AND CORRECTWE ACTION - 



ACTIVITY A R E A :  3.2 DESIGN $PEClFICA"TOONS SURVEYOR 

Sub-paragraph 3.2,2 

3 .2 .2 .3  The contractor references design specifications on functional block diagrams for the 
overall system and showing apportioned reliability goals for each of the system 
elements. 

Doc. No. Title Date 

CONTRACTOR ORGANIZATION RESPONSIBILITY 

NPC 250-1 indicates this element is applicable to INTERMEDLATE (2.2.3), and FORMAL 
(2.2.4) PLAN(s) only. 

a. Are the functional block diagrams listed on the system index? 
b. Do the diagrams show the status of all design specifications included? 
c. Is  the current apportioned reliability goal indicated ia the immediate vicinity of the 

design specification to which it applies? 

- NARRATIVE COMMENTS AND CORRECTIVE ACTION - 

Continued on next page 
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3 - 2 - 2 - 3  Conttd, - NAIIIMTIVE COMMENTS AND COIIRECTNE ACr610N - 



ACTIVITY AREA: 3.2 DESIGN SPECIFICATIONS SURVEYOR 

Sub-paragraph 3 .2 .2  

3 .2 .2 .4  The functional block diagrams are  updated a s  scheduled in the Reliability 
Program Plan. 

Doc. No. Title Date 

CONTRACTOR OR6ANIZATIQN RESPONSIBILITY 

NPC 250-1 indicates this element is applicable to INTERMEDIATE (2.2.3), and FORMAL 
(2.2.4) PLAN( s) only. 

Updating will consist of activities such a s  indicating current revision of each specification; 
latest apportioned reliability goal, and inclusion or  deletion of specifications reflecting current 
system element status. 

a. Does the contractorls Reliability Program Plan include a specific requirement and a 
realistic schedule for updating the functional block diagrams? 

b. Is  the contractor following his own establisked schedule with reasonable promptness? 
c. Is it possible to determine the status of the functional block diagrams and their contents 

from marked-up working documents between formal scheduled revisions? 

- NARRATIVE COMMENTS AND CORRECTIVE ACTION - 

Continued on next page 
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3 , 2 , 2 . 4  Conttdd. - NARRATNE COMMENTS AND CORRECTIVE ACTION - 



ACTIVITY AREA:  3.2 DESIGN SPECIFICATIONS SURVEYOR 

Sub-paragraph 3.2.2 

3 .2 .2 .5  The functional block diagrams a r e  submitted to NASA for information. 

Doc. No. Title Date 

CONTRACTOR ORGANIZATION RESPONSIBILITY 

NPC 250-1 indicates this element is applicable to FORMAL (2.2.4) PLAN only. 

a. Are the diagrams being submitted to NASA a s  scheduled in the Reliability Program Plan? 
b. Does the contractor have any NASA feedback from previous submissions? 
c. Does the contractor briefly advise NASA of the nature of revisions since the last  

submission? 
d. Does the contractor have a history of missing o r  delinquent submissions? 
e. Is it apparent, to the surveying personnel, that the contractor is performing satisfactorily 

and in a timely manner in this requirement? 

- NARRATIVE COMMENTS AND CORRECTIVE ACTION - 

Continued on next page 
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:3 ,2 ,2 ,5  Contrd, - NARfLATlVE COMMENTS AND CORltECTTVE 'CTION - 



ACT lVlTY AREA: 3.2 DESIGN SPECIFICATIONS SURVEYOR - 

Sub-paragraph 3 - 2 - 2  

3 . 2 . 2 . 6  The initial overall sys  tern fmctional b l~c l :  diagrams were submitted a t  the time of the 
submittal of the f i rs t  formal Reliability Program Plan. 

Doc. No. Title Date 

CONTRACTOR ORGANIZATION RESPQNSEBBLITK 

NPC 250w.1 indicates this element is applicable to FORMAL (2.2.4) PLAN only. 

As a refresher,  NPC 250-1, paragraph 2.2.4.1 states that the contractor shall submit for the 
approval of the cognizant NASA installation a revised (formal) Reliability Program Plan. He 
shall do this within 60 days subsequent to the date of the execution of the initial contractual 
document. 

a. Is i t  evident that the contractor's f i rs t  formal submission of the Reliability Program Plan 
included the overall system functional block diagrams? 

- NARRATIVE COMMENTS AND CORRECTIVE ACTION - 
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3 .2 ,2 ,6  Contgd. - NARIZATIVE COMMENTS AND CORRECTWE ACTION - 



ACTIVITY AREA 3.3 

RELIABILITY PREDICTION AND ESTIMATION 



ACTIVITY AREA: 3.3 RELIABILITY FPREDiC"$ION AND SURVkYoR 
ESTIMA"T0N 

3 . 3 . 1  Reliability prediction models were started early in the eoneephal s b g e  of the 
system design. 

Doc. No. Title Bate 

CONTRACTOR ORGANIZATION RESPQNSIBI blTY 

NPC 250-1 indicates this element is applicable to INTERMEDIATE (2.2.3)  PLAN only. 

"Predictionff and ffassessment" a re  stages of the reliability model evolution & overlapping 
tasks. 

The milestone or time a t  which the initial prediction is required and the succeeding major o r  
intermediate milestones a t  which predictions are  required a re  specified in the contract. 

a. Are the apportioned reliability goals for all of the system elements included in the 
system models? 

b. Is there a system checklist or a method to assure that elements a re  included? 
c. Does each system element specification contain an apportioned reliability goal for that 

element? 
d. Is there evidence that the reliability prediction models were initiated at the beginning of 

the design concept? 

- NARRATIVE COMMENTS AND CORRECTIVE ACTION - 

Continued on next page 
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3 . 3 ,  L C o ~ t ' d .  - NARRATKrE COMMENTS AND CORRECTIVE ACTION - 



ACTIVITY AREA: 3.3 RELIABILITY PREDICTION AND SSRVEVOW 
ESTllAATlQN 

3.3 .2  A system and method is developed to revise and maintain models a s  required by: 
1. Evaluation of the system design 
2. Design changes 
3. Data resulting from reliability engineering analyses 
4. Data from test  results 

Doc. No. Title Date 

CONTRACTOR ORGANIZATION RESPONSIBILITY 

NPC 250-1 indicates this element is applicable to PRELIMINARY (2.2.2), INTERMEDLATE 
(2.2.3), and FORMAL (2.2.4)  PLAN(§). 

a. Is  there a procedure for updating models a s  required by 1, 2, 3, and 4 above and is i t  
effective? 

- NARRATIVE COMMENTS AND CORRECTIVE ACTION - 

Continued on next page 
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3 , 3 , 2  ContQd, - NARRATJVb' c-lb':MENTS AND CORRECTIVE ACTION - 



ACTIVI"I" AREA:  3.3 RELIABBLBU YPREDBCTION AND SURVEYOR -- 
ESTIMA"B"0N 

3 . 3 . 3  Models a r e  being used to emphasize potential reliabiliw problem areas ,  
- 

Doc. No. Title Uate 

CONTRACTOR ORGANIZATION RESPONSIBILITY 

NPC 250-1 indicaks this element is applicable to INTERMEDIATE (2.2.3), and FORMAL 
(2.2.4) PLAN(s) only. 

a. Is this taskdemonstrated? 
b. Have methodologies and analytical procedures been developed to use prediction models 

to help solve reliability problems? 
c. I s  there any documentary evidence of reliability problems being solved by the use of models? 

- NARRATIVE COMMENTS AND CORRECTIVE ACTION - 

Continued on next page 
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3 , 3 , 3  ContPd, - NARIZATTVE COMMENTS AIqD CORRECTWE ACTION - 



ACTIV\"$ A R E A :  3.3 REblABibOW PBaREDlCBIQaN AND SURVEYOR 
ES%IKIA"TIP)PI -- 

3 .3 .4  Models a re  being used to guide design trade-offs. 

Doc. No. Title Date 

CONTRACTOR ORGANIZATION RESPONSIBILITY 

NPC 250-1 indicates this element is applicable to INTERWlEDLATE (2.2.3), and FORMAL 
(2.2.41) PLAN(s) only. 

a. Do the documented design reviews indicate activity in this area? 
b. Is there a direct line of communication between the reliability group and the design 

engineering group so trade-off information i s  timely? 

- NARRATIVE COMMENTS AND CORRECTIVE ACTION - 

Continued on next page 
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3 .3 ,4  Contqd, - NARIIAYIVE COMPdENTS AND CORItECTrVE ACTION - 



AC"$IVI"$ "SEA:  3.3  RELIABIB1TY PREDICUION AND SURVEYOR 
ESTildrATION 

3.3.5 The test program planning i s  based on the reliability prediction models and u$ated a s  
the reliability assessment models a re  issued. 

Doc. No. Title Date 

CONTRACTOR ORGANIZATION RESPONSIBILITY 

NPC 250-1 indicates this element is applicable to INTERMEDIATE (2.2.3), and FORMAL 
(2.2.4) PLAN($) only. 

a.  Is  evidence available to substantiate this use of reliability models? 

- NARFLATIVE COMMENTS AND CORRECTIVE ACTION - 

Continued on next page 
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3,s. 5 Contvd. - NARIIATIVE: COMMENTS AND CORRECTIVE ACTION - 



ACTIVITY AREA: 3.3 PtELlABiLlf PI PREDICTION AND SURVEYOR 
ESTIMATION 

3.3.6 Reliability prediction models together with empirical test data a re  used to formulate 
reliability assessment models used in the reliability evaluation program. 

Doc. No. Title Date 

CONTRACTOR ORGANIZATION RESPONSIBILITY 

NPC 250-1 indicates this element is applicable to INTERMEDLATE (2.2.3), and FORMAL 
(2.2.4) PLAN(s) only. 

Reference - See definition of "Reliability A s s e ~ s m e n t ~ ~  in Glossary of Terms NPC 250-1. 

a. Can it be shown that the reliability models a re  updated at each milestone in the Reliability 
Evaluation Plan? 

b. Are there procedures established to incorporate newly available test results, design 
changes, and refinements into the models? 

c. Are these procedures effective? 
d. Are these procedures written? 

- NARRATIVE COMMENTS AND CORRECTIVE ACTION - 

Continued on next page 
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3 . 3 . 6  Conttd. - NARRATNE COMMENTS AND CORliECTIVE ACTION - 



ACTIVITY AREA: 3.3 RELIABILITY PREDICT ION AND SURVEYOR 
ESTIMATION 

3.3.7 Models a r e  being used for additional failure mode, effect, and criticality analyses. 

Doc. No. Title Date 
-- 

CONTRACTOR ORGANIZATION RESPONSIBIL ITY 

NPC 250-1 indicates this element is applicable to INTERMEDIATE (2.2.3), and FORMAL 
(2.2.4) P.LAN(s) only. 

a. Are analysts assigned for these tasks? 
b. Is  there a check system to assure  that the latest model is being used? 
c. Are the outputs of the analysts timely? 
d. Does the contractor have a method to assure the outputs a r e  timely? 

- NARRATIVE COMMENTS AND CORRECTIVE ACTION - 

Continued on next page 





ACTIVITY AREA: 3.3 WELlABlLlTV PREDICTION AND SURVEYOR 
ESTIMA"IIQN 

3.3.8 Models a r e  being used a s  a basis for redundancy studies. 

Doc. NO. Titie Date 

CONTRACTOR ORCAPIIZATIBN RESPONSI BlLl TY 

NPC 250-1 indicates this element is applicable to INTERMEDIATE (2.2.3), and FORMAL 
(2.2.4) PLAN(s) only. 

a. Is there an established documented procedure to accomplish redundancy requirement 
studies using the models a s  a basis? 

b. Is this information fed back to design o r  systems engineering in a timely manner? 
c. Is  there a method in use to assure the models being used for this effort are  up to date? 

- NARRATIVE COMMENTS AND CORRECTIVE ACTION - 

Continued on next page 
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3.3.8 ContW. - NARRATIVE COMMENTS AND CORRECTIVE ACTION - 



ACTIVITY AREA 3.4 

FAILURE MODE, 

EFFECT AND CRITICALITY ANALYSIS 



ACTIVITY AREA: 3.4 FAILURE MODE, EFFECT, AND SURVEYOR 
CRITICALITY ANALYSES 

- 
Sub-paragraph 3 .4 ,  k 

3.4.1. I A s  part of the early design process, the contractor develops projected analyses of 
the system to determine possible modes of failure and their effects on mission success. 

Doc. No. Title Date 

CONTRACTOR ORGANIZATION RESPQNSI BILITY 

NPC 250-1 indicates this element is applicable to PRELIMINARY (2.2.2), INTERMEDLATE 
(2.2.3), and FORMAL (2.2.4) PLAN(s). 

Ideally, the projection of failure modes, effects and criticality analyses and its documenta- 
tion should be a separate function of the reliability engineering organization. Personnel 
associated with this activity should have ready access to the following: 
1. Design specifications and data. 
2. Drawings. 
3. Qualification test data. 
4. Vendor and supplier test data. 
5. Previous history and information for similar systems, subsystems, and components. 
6. Reliability data and test results from organizations specializing in the independent inves- 

tigation of component reliability. 

A l l  input documentation should be directed to this activity on an automatic revision and sub- 
scription basis. 
a. Does the contractor have a reasonably staffed group of competent personnel engaged in 

the continuous study of failure modes and their effects on mission success? 
b. Does it appear that the failure mode activity has been underway since early design stages? 
c. Are the files of input documentation accessible, comprehensive, systematically organized, 

maintained? 
d. Are the activities and results of this projection documented and distributed to the con- 

tractor's activities and applicable subcontractors and suppliers affected by the results? 
e, Does the group actively participate in the contractor's and subcontractor's design 

reviews? 

- NARRATIVE COMMENTS AND CORRECTIVE ACTION - 

Continued on next page 
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3 4 1 Contrd, - NARRATIVE COMMEN'FS AND COIiNECTIVE ACTION - 



ACVIMITY AREA: 3.4 FAILURE MODE, EFFECT, AND SURVEYOR 
CRITICALITY ANALYSES 

Sub-paragraph 3.4.1 

3.4.1.2 The proJectec! fai!ure modes and effects analyses a r e  used to discover critical failure 
a reas  and remove susceptibility to such failures from the system. 

Doc. No. Title Date 

CONTRACTOR ORGANIZATION RESPONSIBILITY 

NPC 250-1 indicates this element is applicable to INTERMEDIATE (2.2.3), and FORMAL 
(2.2,4)  PLAN(s) only. 

a. As critical failure areas  a r e  discovered, does the reliability organization take 
steps to finalize disposition of questionable components, applications o r  interactions? 
Is  additional testing o r  a design change requested? 

b. As definite failure modes a r e  discovered, does the reliability organization immediately 
notify all appropriate departm9nts of the contractor's organization of their findings and 
recommended disposition? 

c. From a review of the contractor's methods, facilities, organization and subsequent 
documentation, does it appear that these failure analyses and resultant actions a re  
thorough, effective, and inspire confidence in the contractor's ability and performance? 

- NARFUTWE COMMENTS AND CORRECTIVE ACTION - 

Continued on next page 
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3.4 .1 .2  Contqd. - NARliATWE COMMENTS AND CORRECTIVE ACTION - 



AC"$IVITV AREA: 3.4 FAlLURE MODE, EFFECT, AND SURVEYOR 
CRlTlCAblTY ANALYSES 

Sub-paragraph 3.4.1 

3 .4 .1 .3  Projected failure mode and effects analyses a r e  made starting at the top system Ievel 
and expanding down to the components level. 

Doc. No. Title Date 
- 

CONTRACTOR ORGANIZATION RESPONSIBILITY 

NPC 250-1 indicates this element i s  applicable to INTERMEDIATE (2.2.3), and FORMAL 
(2.2.4) PLAN(s) only. 

a. Is there a comprehensive index of system, subsystem and component breakdown? 
b. Do the parts lists on each unit indicate that the parts lists, or  that the components on the 

parts lists have been reviewed for failure mode analysis? 
c. Is  it possible to ascertain where changes to parts lists and design changes have been made 

at the instigation of the reliability organization in conducting failure mode analyses? 
d. From parts lists and other related documentation, is it possible to gauge the effectiveness 

of the reliability organization's efforts in discovering failure areas and subsequent action 
taken? 

- NARRATIVE COMMENTS AND CORRECTIVE ACTION - 

Continued on next page 
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3 ,4 .1 ,3  ContPd, - NARRATWE COMMENTS AND CORRECTNE ACTION - 



ACTIVITY AREA: 3.4 FAILURE MODE EFFECT, AND SURVEYOR 
CRIT~CALITY A ~ A L Y  SES 

Sub-paragraph 3.4.1 

3 ,4 .1 .4  Each potential failure is considered as  to probability of happening and categorized for 
probable affect on mission success of the space svstem a s  an aid in proportioning 
effort for corrective design action and reliability control, 

Doc. No. Title Date 

CONTRACTOR ORGANIZATION RESPONSIBILITY 

NPC 250-1 indicates this element is applicable to INTERMEDIATE (2.2.3),  and FORMAL 
(2.2.4) PLAN(s) only. 

The analyses shall be made starting a t  the system level and expanding downward to the compo- 
nents level. In the analyses, the requirements of each level shall be defined in terms of output 
requirements from the next lower level. When the analysis has reached the component level the 
effect of failure of any element at  that level is defined for the other elements at that level and for 
the outputs of the level. The effect upon the input to the next level shall be evaluated. Thus, the 
effect of a failure at  any level i s  traced upward to an effect upon mission success. 

a. Does the contractor's plan give evidence of potential failure analyses? 
b. Does the contractor's plan use the categorized potential failure analysis in his proportioning 

effort? 
c. Has corrective design action been taken when the analyses have indicated a need for this? 

- NARRATIVE COMMENTS AND CORRECTIVE ACTION - 

Continued on next page 
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3.4.1.4 Cont'd, - NARRATWE COMMENTS AND CORRECTIVE ACTION - 



ACVIVITY AREA: 3.4 FAILURE MODE, EFFECT, AND SURVEYOR 
CtSITICALITUANALV%ES -- 

Sub-paragraph 3.4.1. 

3.4.1.5 The projected analyses are  a major consideration in design reviews. 

Doc. No. Title Date 

CONTRACTOR ORGANIZATION RESPONSIBILITY 

NPC 250-1 indicates this element is applicable to INTERMEDIATE (2.2.3), and FORMAL 
(2.2.4) PLAN(s) only. 

All available data from failure analyses, reliability design analyses, design analyses, and test 
reports on similar items should be factored into design reviews for consideration a s  applicable 
to the performance, environment, and mission requirements. 

a. Does the contractor's design review plan give evidence of review of the projected analyses? 
b. Are the reviews documented? 
c. Are the projected analyses made and reviewed at the system, subsystem, and component 

levels? 

- NARRATIVE COMMENTS AND CORRECTIVE ACTION - 

Continued on next page 
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3.4.1.5 Contvd. - N A R M T I V E  COMMENTS AND CORRECTIVE ACTION - 



ACTIVITY AREA: 3.4 FAILURE MODE, EFFECT, AND S U R V E Y O R  
CRITICALIV ANALYSES 

Sub-paragraph 3.4.1 

3.4.1.6 The projected system analyses provide criteria for: 
1. Test planning. 
2. Establishing checkout procedures. 
3. Establishing use time o r  cycles. 
4, Establishing logging requirements. 
5. Establishing the required frequency of monitoring during checkout. 
6. Establishing the required frequency of monitoring throughout the launch opera- 

tion sequence. 

Doc. No. Title Date 

CONTRACTOR ORGANIZATION RESPONSIBILITY 

NPC 250-1 indicates this element is applicable to INTERMEDIATE (2.2.3), and FORMAL 
(2.2.4) PLAN(§) only. 

As a result  of projected system analyses, inspection and test procedures and checkout pro- 
cedures can be tentatively established and documented outlining the tests to be performed, 
the test equipment to be used, and the test  parameters with acceptability specifications to be 
checked. The projected system analyses also helps to establish the "use o r  time cycles" 
which is the availability of the system (operating reliability plus standby reliability). The con- 
tractor is also in a position to set  up a separate log for each major component, subsystem, and 
system in documenting the continuous history of the item. Lastly, based upon the probability 
of the items a s  projected by failure mode, effect and criticality analyses the contractor estab- 
lishes the required frequency of monitoring during checkout and launch. 

a. Is  there an inspection and test  plan established? 
b. Is  there a checkout procedure established? 
c. Has the contractor established the availability of the system a s  predicted by the analysis? 
d. Has the contractor established a format of the log? 
e. Has the contractor established the frequency of monitoring of the system during checkout 

and launch? 

- NARRATIVE COMMENTS AND CORRECTIVE ACTION - 

Continued on next page 
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3.4.1.43 ContQd. - NARRATrVE COMMENTS AND CORRECTIVE ACTION - 



ACTIVITY AREA 3.5 

MAINTAINABILITY AND ELIMINATION OF 

HUMAN INDUCED FAILURE 



ACTIVITY AREA:  3.5 MAINTAINABILITY AND 
ELIMINATION OF HUMAN 
INDUCED FAILURE 

SURVEYOR 

3 .5 .1  The co&actor gives careful consideration to the maintainability of the system tkrough- 
out the entire contractual effort, i.e, from basic design through operational use. 

Doc. No. Title Date 

CONTRACTOR ORGANIZATION RESPONSIBILITY 

NPC 250-1 indicates this element is applicable to PRELIMINARY (2.2.2), INTERMEDIATE 
(2.2.39, and FORMAL (2.2.4) PLAN (s). 

At the beginning of a program, a maintainability document should be prepared by the contractor, 
The document covers the contractor's maintainability objectives starting with equipment design, 
maintenance techniques, and support requirements. The contractor should also establish a pro- 
cedure for controlling timely actions for monitoring and directing the implementation of main- 
tainability objectives and features. 

a. Does the document describe the equipment a s  to purpose, type and use? 
b. Does the document describe the operating environment a s  to installation, physical environ- 

ment, availability, reliability, and mean-time to repair? 
c. Does the document describe the maintenance environment a s  to personnel, support e q u i p  

ment, maintenance organization and policies? 
d. Does the document consider specific design considerations? (E, g. weight and size 

limitations). 
e. Does the document describe control and evaluation requirements? 

1. Control - (How the implementation of maintainability objectives will be monitored). 
2. Evaluation - (Mow the maintainability factors a re  to be evaluated o r  measured). 
3. Conformance - ('What, how, when, where, and who will demonstrate conformity to 

the maintainability objectives and specifications). 
f. I s  there a procedure for implementing the contractor's maintainability objectives? 

- NARRATIVE COMMENTS AND CORRECTllVE ACTION - 

Contin~~ed on next page 
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3,s. 1 ConCQd. - NARRATNE COMMENTS AND CORRECTWE ACTION - 



ACTIVITY AREA: 3.5 MA!NIAINABlblTY AND SURVEYOR - 
ELIMlNAIION OF HUMAN 
INDUCED FAILURE 

3,5.2 The contractor gives careful consideration to the elimination of potential sources of 
human induced failures throughout the entire contractual effort, i , e , ,  from basic 
design through operation use. 

Doc. No. Title Date 

CONTRACTOR ORGANIZATION RESPONSIBILITY 

N P C  250-1 indicates this element is applicable to PRELlMINARY (2,2.2), INTERMEDIATE (2,2.3), 
and FORMAL (2.2.4) PIAN(s). 

In the process of failure diagnosis, the effect of human e r r o r  is one of the parameters of concern. 
Each failure should be screened to ascertain the influence of the human in the loop. In each case, 
human performance should be weighed against standards of human performance to ascertain whether 
human capability, training, o r  motivation has been exceeded. 

a. Does the contractor have a plan establishing standards of human performance ? 
b. Does this plan give specialized attention to operator capability to perform within limits of 

expected shock, noise, vibration, temperature, illumination, and radiation environments? 
c. Does the contractor's plan give specialized attention to operator capability to perform for 

planned time period without excessive fatigue? 
d. Does the contractor's plan give specialized attention to operator capability to perform within 

psychological and physiological s t ress  conditions? 
e. Has the internal effect of the human on manufacturing techniques and procedures been studied 

in order to reduce any degradation to the design during manufacturing? Such as: 
1. Evaluation of worker qualifications and selection? 
2. Training programs? 
3. Employee morale and motivation? 
4. Supervision? 

- NARRATIVE COMMENTS AND CORRECTIVE ACTION - 

Continued on next page 
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3 . 5 , 2  Contsd. - NARRATNE COMMENTS AND CORRECTIVE: ACTION - 



ACfll?(!'B"/REA: 3.5 MAlNTaiNABlLlTV AND SURVEYOR 
ELlMlNAPlON OF HUMAM 
INDUCED FAILURE 

3.5.3 Considerations of maintainability include a study of requirements for test, checkout, 
inspection, parts  o r  component replacement, disassembly, and self monitoring. 

Doc. No. Title Date 

CONTRACTOR ORGANIZATION RESPONSI Ell bl TY 

NPC 250-1 indicates this element is applicable to PRELIMINARY (2.2.2), INTERMEDLATE 
(2.2.3), and FORMAL (2.2.4) PLAN(s). 

Equipment should be designed and built so  that it can be maintained easily if and when mal- 
function occurs. NIaintainability will constitute the quality of item design and installation which 
facilitates the accomplishment of inspection, test, servicing, and repair with minimum time in 
the planned environment. 

a. Has the contractor determined and identified the maintenance functions during the initial 
stages of design and engineering? 

b. Has the contractor made maximum use of standard parts, modules, components, circuits, 
and accessories to achieve a high degree of interchangeability? 

c. Has the contractor planned for rapid and adequate replacement of malfunctioning units in 
equipment? 

d. Has the contractor designed to require a minimum number and type of space, parts and 
assemblies? 

e. Has the contractor planned that maximum use i s  made of readout and built in test 
equipment? 

- NARRATIVE COMMENTS AND CORRECTIVE ACTION - 

Continued on next page 
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3 - 5 . 3  Contgd. - NARRATIVE COMMENTS AND CORRECTIVE ACTION - 



ACTIVITY AREA: 3.5 MAINTAlNABlklTY AND SLlRVEYOR 
ELIMINA"TION OF HUMAH 
lMBUCED FAILURE 

3 . 5 , 4  Considerations of maintainability include determination of the need for provision of 
access and other design features to facilitate performance of all checkout, repair, 
and maintenance tasks. 

Doc. No. Title Date 

CONTRACTOR ORGANIZATION RESPONSIBILITY 

NPC 250-1 indicates this element i s  applicable to PRELIMINARY (2.2.2), INTERMEDIATE 
(2.2.3), and FORMAL (2.2.4) PLAN(s). 

Maintainability can only be achieved by including good maintainability characteristics in the 
engineering design and development, and the checking and evaluating of maintainability 
characteristics during manufacturing procedures. If during fabrication, a maintainability 
evaluation shows that it takes a s  much time (or more) to install or service an article or sub- 
assembly than is allowed for downtime under actual use, then it is  evident that the maintain- 
ability index i s  unsatisfactory. 

a. Has the contractor designed for optimum accessibility in all systems, equipments, and 
components requiring maintenance, inspection, removal or replacement? 

b. Has the contractor considered minimum numbers and types of tools and test equipment 
(special and standard) needed to perform maintenance? 

c. Has the contractor's design requirements shown minimum maintenance and training 
needed to develop adequate maintenance proficiency? 

d. Does the contractor's design show evidence of enhancing and facilitating organizational 
and field level maintenance action? 

* -  NARMTNE COMMENTS AND CORRECTIVE ACTION - 

Co~ltinued on next page 
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3,s .  4 Condtd, - NARRATWE COMMENTS AND COIIIIECTTVE: ACTION - 



ACTIVITY AREA: 3.5 EAAINTAINABBL5"F AND SURVEYOR 
ELlMlNATlON OF HUMAN 
lNBUCED FAILURE 

3.5.5 The contr_actor makes an intensive design effort toward making proper and safe use of 
equipment convenient, and toward making improper or ~ n s a f e  use incon-venient and 
extremely difficult. 

Doc. No. Title Date 

CONTRACTOR ORGANIZATION RESPBNSI B IL ITY  

NPC 250-1 indicates this element i s  applicable to PRELIMINARY (2.2.2), INTERMEDIATE 
(2.2.3), and FORMAL (2.2.4) PLAN(s). 

Making the equipment convenient for safe use and difficult for improper or unsafe use enhances 
the system's capability to be fabricated, handled, maintained and operated with maximum facil- 
ity and with minimum hazard to human life and equipment. 

a. Does the contractor have a staff known as  Human Engineering, or Human Factors Engi- 
neering or equivalent? 

b. If not, does he utilize the services of a convenient independent organization experienced 
in or  specializing in human engineering design? 

c. In addition, does the contractor have adequate copies of military and NASA specifications 
dealing with Human Engineering design, commercially available reference books, and 
other guidelines for convenient use by designers and engineers? 

d. Depending on the status of the contract, does it appear evident from examination of drawings, 
models, prototypes or actual equipment (whatever i s  available) that contractor is diligently 
applying safe use principles in the design, fabrication, maintenance and operation of his 
equipment? 

- NARRATIVE COMMENTS AND CORRECTIVE ACTION - 

Continued on next page 
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3, ti. 5 Contvd, - NARMTjWE COMMENTS AND GORRECTrV E ACTION - 



V AREA: 3.5 klAINTAINAB1LITV AND SURVEYOR 
ELIMINATION OF HUMAN 
INDUCED FAILURE 

3 .5 .6  Human induced failure considerations enter into the design of the equipment and all 
instructional material and training associated with i t s  handling, storage, transportation, 
checkout, and use. 

Doc. No. Title Date 

CONTRACTOR ORGANIZATION RESPONSIBILITY 

NPC 250-1 indicates this element is applicable to PRELIMINARY (2.2.2), INTERMEDUTE 
(2.2.3), and FORMAL (2.2.4) PLAN(s). 

All of the contractor's support groups shall be made aware and educated to the importance of 
maintainability, and how it  augments the equipments reliability to perform its mission. Engi- 
neering design, manufacturing and training groups should review possibilities of human induced 
failures, analyze them, and make recommendations compatible with other considerations a s  
they affect handling, storage, transportation, checkout and use. 

a. Are there written procedures? 
b. Do they consider raw and in-process material a s  well a s  the finished product? 
c. Are there provisions for review of these procedures by the contractor's maintainability 

group prior to implementation of these procedures established? 
d. I s  responsibility for development, maintenance, and implementation of these procedures 

established? 
e. Is  there evidence of an intelligent, documented, and scheduled human training program 

oriented toward each program phase? 

- NARRATIVE COMPVfENTS AND CORRECTIVE ACTION - 

Continued on next page 
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3.5.6 ContQ* - NARRATTVE COMMENTS AND CORIiECTIVE ACTION - 



A C n V  ITY AREA: 3.5 MAINTAINABlblTY AND SURVEYOR 
ELIMINATION OF HUMAN 
INDUCED FAlbURE 

3 .5 .  7 Features to eliminate potential human induced failures a r e  given careful consideration 
-h all  design reviews. 

Doc. No. Title Date 

CONTRACTOR ORGANIZATION RESPONSIBILITY 

NPC 250-1 indicates this element is applicable to INTERMEDIATE (2.2.3), and FORMAL 
(2.2.4) PLAN(@ only. 

The contractor studies the human element with the following goals in mind: 
(1) Proper and safe use of equipment must be convenient. All human operations required 

for successful mission accomplishment, including maintenance operations a r e  simple, 
and foolproof. 

(2) Improper and unsafe use of the equipment must be a s  inconvenient a s  possible. Any 
human operation which may introduce erroneous data into the system o r  prove damaging 
to the equipment has been eliminated or  made extremsly inconvenient. 

a. Has the contractor provided his designers with a checklist for calling attention to potential 
human i~duced  failures in the design? 

b. Is there evidence that the designers use this checklist? 
c. Does the contractor have a human factors engineer attend the design reviews? Does he 

attend a majority of design review meetings? 

- NARRATIVE COMMENTS AND CORRECTIVE ACTION - 

Continued on next page 
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3.5,7 Cont'd. - NARRATIVE COMMENTS AND CORRECTIVE ACTION - 



MCWIVIPY AREA: 3.5 MAINTAINABILITY AND SURVEYOR 
ELIMINATION OF HUMAN 
INDUCED FAILURE 

3.5 .8  Features to enhance maintainability a re  given careful consideration in all design 
reviews. 

Doc. No. Title Date 

CONTRACTOR ORGANIZATION RESPONSIBILITY 

NPC 250-1 indicates this element i s  applicable to INTERMEDIATE (2.2.3), and FORhfAL 
(2.2.4) PLAN(s) only. 

At formal reviews, pertinent documentation, drawings, reports, test data, etc. a re  reviewed 
and a decision is made relative to the capacity of the design to meet its requirements in the 
maintainability area. Some of the features that have been considered in design to enhance main- 
tainability are: 

1. Accessibility. 10. Interchangeability. 
2. Adjustment, alignment and 11. Lubrication. 

calibration. 12. Maintenance procedures. 
3. Circuitry. 13. Manuals. 
4. Diagrams. 14. Mounting. 
5. Displays, controls and indicators. 15. Part selection. 
6. Ease of replacement. 16. Safety. 
7. Environment. 17. Test equipment. 
8. Handling. 18. Test points. 
9. Identification. 19. Tools. 

a. Is there evidence, from the design reviews, that a checklist has been established to guide 
the designer from a maintainability standpoint? 

b. Do the design reviews show these maintainability guidelines have been followed and that 
responsibility has been assigned for corrective action to be taken? 

c. Do the design reviews aid in rapid and efficient redesign as  areas of unsatisfactory main- 
tainability a r e  revealed? 

d. Does each designer and maintainability engineer strive to develop additional maintainability 
guidelines for their particular applications? 

e. Have these guidelines (d) been documented? 

- NARRATIVE COMMENTS AND CORRECTIVE ACTION - 

Continued on next page 
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3 -5 .8  Contfd. - NARRATIVE COMMENTS AND COZXIIECTIVE ACTION - 



ACTIVITY AREA 3.6 

DESIGN REVIEW PROGRAM 
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ACTIVITY AREA: 3.6 DESIGN REVIEW PROGRAM SURVEYOR 

3.6.1 DESIGN REVILWS BY THE CONTRACTOR 

3.6.1.1 The contractor establishes and conducts a formal program of planned, scheduled and 
documented design reviews a t  the system, subsystem, and major component level. 

Doc. No. Title Date 

CONTRACTOR ORGANIZAT ION RESPONSI B I L I T Y  

NPC 250-1 indicates this element is applicable to PRELIMINARY (2.2.2), INTERMEDIATE 
(2.2.3), and FORMAL (2.2.4) PLAN(s). 

This work element overlaps N P C  200-2, paragraph 4.2.  Verify that the contractor is complying with this requirement 
without duplication of effort. 

At each milestone formal design reviews have been held for each subsystem and major compo- 
nent defined to date culminating in a formal review of the system and its objectives. 

The meetings a r e  conducted and follow a predetermined agenda prepared for each specific 
meeting, to insure complete review coverage. The formal review covers the whole design 
effort to date including previous formal and informal design reviews. 

a. Is  there a documented design review procedure? 
b. Is  the formal design review documented? 
c. Were all major components identified to date reviewed? 
d. Were all subsystems identified to date reviewed? 
e. Were these reviews conducted with the emphasis on overall system objectives? 
f. Was each subsystem reviewed from the viewpoint of system reliability requirements? 

- NARRATIVE COMMENTS AND CORRECTIVE ACTION - 

Continued on next page 
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3.6.1.1 Cont'd. - NARRATIVE: COMMENTS AND COKKECTIVE ACTION - 



ACRIVITY AREA: 3.6 DESIGN REVIEW PROGRAM SURVEWOR 

3 , 6 , 1  DESIGN REVIEWS BY THE CONTRACTOR - 

3.6.1.2 The formal design reviews have been comprehensive critical audits of all pertinent 
aspects of the design, particularly i t s  reliability. 

Doc. No. Title Date 

CONTRACTOR ORGANIZATION RESPONSIBILITY 

NPC 250-1 indicates this element is applicable to PRELIMINARY (2.2.2), INTERMEDIATE 
(2.2.3), and FORMAL (2.2.4) PLAN(s). 

The design reviews have covered all the system aspects pertinent a t  a particular milestone. As 
a minimum requirement the items of the following list have been critically audited from the point 
of view of the system objectives, particularly the system reliability. 

Specifications. 
Drawings. 
Test data. 
Test procedures. 
Engineering instructions. 
Engineering change orders. 
Human factors. 
Test equipment. 
Par ts  application. 

Design practices 
and procedures. 
Safety margins. 
Derating. 
Maintainability. 
Repairability. 
Producibility. 
Reliability apportionment. 
Environmental factors. 

- NARRATIVE COMMENTS AND CORRECTIVE ACTION - 

Continued on next page 
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3.6.1.2 Cont'd. - NARIUTIVE COMMENTS AND CORRECTWE ACTION - 



ACTIVITY AREA: 3.6 DESIGN REVIEW PROGRAM SURVEYOR 

A ,  6. Z DESIGN REVIEWS BY THE CONTMCTOR 

3,6.  I, 3 Design reviews are  scheduled at major milestones in the program beghning in the 
feasibility stage and additionally at  various stages in the evolution of each design a s  
prescribed in the Reliability Program Plan. 

Doc. No. Title Date 

CONTRACTOR ORGANIZATION RESPONSIBILITY 

NPC 250-1 indicates this element is applicable to INTERMEDIATE (2.2.3), and FORMAL 
(2.2.4) P LA N(s) only. 

Formal design reviews are  scheduled by functional requirements rather than by calendar dates. 

Appropriate subdivisions for segregation of formal reviews a re  a s  follows: 

This review is conducted during the conceptual or preliminary deei.gn stage before any large 
commitments of engineering time or material have been made. 

The review is conducted at the breadboard stage of development, that is, when a breadboard 
o r  equivalent assembly has been constructed aid operated: 

This review is conducted either prior to manufacture of the first  engineering prototype, or 
prior to final release of engineering drawings to manufacture. 

a. Are formal design reviews scheduled on the project program charts? (PERT Charts?) 
b. Are these reviews scheduled at each major milestone? 
c. Were formal design reviews held at past major milestones a s  indicated in the Reliability 

Program Plan? 

- NARRATWE COMMENTS AND COIZRECTIVE ACTION - 

ConLinued on next page 
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3 - 6 . 1 . 3  Cont'd, - NARRATNE COMMENTS AND CORRECTWE ACTION - 



ACT lVlTV AREA: 3.6 DESlGN REVIEW PROGRAM SURVEYOR 

3 .6 .1  DESIGN REVIEWS BY THE CONTRA-CTOR 

3.6.1.4 Participation in design reviews includes personnel from design, fabrication, relia- 
bility, quality, parts  application and other areas  of the contractor's organization a s  
well as NASA representatives (at the discretion of the cognizant NASA installation). 

Doc. No. Title Date 
-- 

CONTRACTOR ORGANIZATION RESPONSIBILITY 

NPC 250-1 indicates this element is applicable to INTERMEDIATE (2 .2 .3 ) ,  and FORMAL 
(2.2.4) PLAN(s) only. 

a. Does the chairman give sufficient notice to al l  group representatives involved of forth- 
coming design reviews? 

b. Did representatives of al l  responsible groups in the contractor's organization participate? 
Is there a listing showing the groups represented? 

c. Was the reliability group sufficiently represented? 
d. Is  there evidence that NASA representatives have participated? 
e. Is  there an agenda of the review meeting given to NASA in a timely manner? 

- NARRATIVE COMMENTS AND CORRECTIVE ACTION - 

Continued on next page 
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3.6 ,1 ,4  Contld. - NbRRATIVE COMMENTS AND CORRECTWE ACTION - 



AC"BVl lY  AREA: 3.6 DESIGN REVIEW PROGRAM SURVEYOR 

3.6.1 DESIGN REVIEWS BY THE CONTRACTOR - 

3.6.  li 5 Participants in design reviews sign the reports to indicate concurrence with com- 
pleteness of the review and the actions to be taken. 

Doc. No. Title Date 

CONTRACTOR ORGANIZAT ION RESPONSIBIL ITY 

NPC 250-1 indicates this element is applicable to INTERMEDIATE (2.2.3), and FORMAL 
(2.2.4) PLAN(s) only. 

All participants in the review have signed the design review reports to indicate concurrence 
with the completeness of the review and actions to be taken. Participants include the con- 
tractor's reliability group, a s  well a s  other participating elements of the contractor's organi- 
zation. 

a. Were the design review reports signed and accepted by the reliability group? 
b. Were the design review reports signed by all other participating groups? 
c. How promptly have the reviews been signed a s  indicated by the date next to a signature? 
d. Are there provisions for feedback in case a participant does not concur? 

- NARRATIVE COMMENTS Am CORRECTIVE ACTION - 

Continued on next page 
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3-6.1.5 Contfd. - ]WARRATWE COMMENTS AND CORRECTWE ACTION - 



ACTIVIU A R E A :  3.6 DESIGN REVIEW PROGRAM SURVEYOR 

3.6.1 DESIGN REVIEWS BY THE CONTRACTOR 

3.6.1.6 The reliability group performs follow-up on action items to insure that cognizant 
groups have completed these actions satisfactorily. 

Doc. No. Title Date 

CONTRACTOR QRGANIZATIBN RESPONSIBILITY 

NPC 250-1 indicates this element i s  applicable to INTERMEDIATE (2.2.3), and FORMAL 
(2.2.4) PLAN(s) only. 

An action item status form containing the action item identification, corrective action taken or 
to be taken, and scheduled/actual completion date of the action has been maintained and made 
available on a continuing basis to all Design Review participants. The reliability group has fol- 
lowed up on all action items to assure that cognizant groups have completed these actions satis- 
factorily. 

a. Is there evidence that the reliability group has followed up on the corrective actions? 
b. Was the reliability group's follow-up successful in the past? 
c. How did the reliability group monitor the follow-up on action items? 
d. Did the reliability group keep the cognizant NASA installation informed of the corrective 

actions initiated? 

- NARRATIVE COMMENTS AND CORRECTIVE ACTION - 

Continued on next page 
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3 .6 , l .  6 Conttd. - NARRATIVE COMMENTS AND CORRECTIVE ACTION - 



ACT l V l T Y  AREA: 3.6 DESIGN REVIEW PROGRAM SURVEYOR 

3 , 6 , 1  DESIGN REVIEWS BY THE CONTRACTOR 

3 . 6 . 1 . 7  The contractor submits a detailed description of the design review program. This 
description includes practices and procedures employed, a checklist of design aspects 
to be covered, and a schedule of individual reviews. The description i s  included or  
referenced in the Reliability Program Plan and i s  updated a s  necessary. 

Doc. No. Title Date 

CONTRACTOR ORGANIZATION RESPONSIBILITY 

NPC 250-1 indicates this element is applicable to PRELIMINARY (2.2.2), INTERMEDIATE 
(2.2.3), and FORMAL (2.2.4) PLAN(s). 

A formal design review program exists and is documented. It l ists who, what, when, where and 
how. It should include up to date versions of stated reliability requirements, reliability speci- 
fications, failure rate versus stress information on parts, reliability block diagrams, reliability 
allocations, components and parts failure rate predictions, parts lists and specific environmental 
s t ress  limits for parts and components. 

a. Does a formal design review program exist which includes practices and procedures 
employed? 

b. Does a checklist exist of design aspects to be covered? 
c. Was an agenda prepared prior to each design reviewed? 
d. Is the detailed description of the design review program referenced in the Reliability 

Program? 
e. Is the design review kept up to date? 

- NARRATIVE COMMENTS AND CORRECTIVE ACTION - 

Continued on next page 
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I .  7 Conttd.  - NAIIRATTVE COMMENTS A N D  COIiIiECTIVE ACTION - 



ACTIVITY AREA: 3.6 DESIGN REVIEW PROGRAM SURVEYOR 

3.6.1,8 Fifteen days in advance of each design review, the contractor notifies the cognizant 
NASA installation o r  its designated representative a s  to the system element to be 
reviewed, firm date, time, location, and descriptive information on the review in 
question. 

Doc. No. Title Date 

CONTRACTOR ORGANIZATION RESPONSIBILITY 

NPC 250-1 indicates this element is applicable to INTERMEDIATE (2.2.3), and FORMAL 
(2.2.4) PLAN(s) only. 

A (15) day advance notice to NASA o r  its designated representative of each pending design re- 
view is to emphasize adequate time allowance for NASA in preparation for the meeting. 

a. Is the cognizant NASA installation o r  i t s  designated representative notified a t  least 15 days 
in advance of each review? 

b. Did notification to NASA include: 
1. The system element to be reviewed? 
2. The firm review date? 
3. The meeting time? 
4. The meeting location? 
5. Descriptive information on the review in question? 

- NARRATIVE COMMENTS AND CORRECTIVE ACTION - 

Continued on next page 
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3,6.1,8 Contqd. - NARIiATlVE COMMENTS AND CORRECTIVE ACTION - 
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ACTIVITY AREA: 3.6 DESIGN REVIEW PROGRAM SURVEYOR 

3 . 6 . 1 . 9  Design review reports include a listing of representation at the review, a statement 
of actions to be taken, and responsibility therefor. 

Doc. No. Title Date 

CONTRACTOR ORGANIZATION RESPONSIBILITY 

I 
NPC 250-1 indicates this element is applicable to FORMAL (2.2.4)  PLAN only. 

Design review minutes a re  recorded during the review meeting. These minutes a re  available 
to all participants and they form the basis for the design review reports. 

a. Were minutes recorded during the design review meetings? 
b. Was a design review report issued for each formal review? 
c. Do the reports include listings of representation at the reviews? 
d. Do the reports include statements of action to be taken and the responsibility therefor? 

- NARRATIVE COMMENTS AND CORRECTWE ACTION - 

Continued on next page 
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:i. ti. 1.9 Cont'd, - NAHIISITNE COMMENTS AND COIlI~ECTIVI.: ACTION - 



207 

kaC"$VI"T AREA: 3.6 DESIGN REVlEW PROGRAM 

3.6.1.10 D e s i p  review reports are  provided to, or made available for review by, the cognizant 
NASA installation within 21 days after the review meeting. 

Doc. No. Title Date 
- - - - - -- 

CONTRACTOR ORGANIZATION RESPONSIBILITY 

NPC 250-1 indicates this element i s  applicable to FORMAL (2.2.4) PLAN only. 

A comprehensive design review report submitted to NASA within the allotted time can prove 
very helpful to the contractor. NASA's approval or  disapproval of design review results and 
resultant action items can be redirected and give the contractor the assurance and backing 
that he i s  proceeding in the right direction. 

a. Were the reports available for NASA review within 2 1  days after the review meeting? 
b. Does the contractor document his reports to NASA? 
c. Can the contractor submit proof that NASA has received the reports? 
d. Has NASA made comments about reports submitted? 

- NARRATIVE COMMENTS AND CORRECTIVE ACTION - 

Continued on next page 
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3.6.1.10 eon tYd .  - NARRATlVE COMMENTS AND COIiliECTlVE ACTION - 



ACTIVITY A R E A :  3.6 DESIGN REVIEW PROGRAM SURVEYOR 

3.6.1.11 Necessary corrective action resulting from design reviews i s  initiated and reported 
informally to the cognizaat NASA installation within time periods agreed upon at the 
review meeting. 

Doc. No. Title Date 

CONTRACTOR ORGANIZATION RESPONSIBlLl f  Y 

NPC 250-1 indicates this element is applicable to FORMAL (2.2.4) PLAN only. 

Corrective action on the part of the contractor should proceed immediately. The corrective 
action taken can be explained to NASA informally within the time agreed upon at the meeting, 
or  by verbal explanation during subsequent visits of NASA. 

a. Was corrective action resulting from the reviews reported informally to the cognizant 
NASA installation? 

b. Was corrective action started immediately? 
c. Were there time periods agreed upon a t  the review meeting? 
d. Did the contractor meet these time periods? 

- NARRATIVE COMMENTS AND CORRECTIVE ACTION - 

Continued on next page 



210 

3.  (i. 1. I?  Cont'd, - NAIIlIATnTE C O M M E N T S  A N D  CORIiECTWE A C T I O N  - 



ACTIVITY AREA: 3.6 DESIGN REVIEW PROGRAM SURVEYOR 

3.6.2 DESIGN REVIEW BY SUBCONTRACTORS 

3.6.2.1 All the conditions set forth under "Design Reviews by the Contractors" a r e  invoked 
by the prime contractor on all his major subcontractors working on the contract effort. 

Doc. No. Title Date 
-- 

CONTRACTOR ORGANIZATION RESPONSIBILITY 

NPC 250-1 indicates this element is applicable to PRELIMINARY (2.2.2), INTERMEDLATE 
(2.2.3), and FORMAL (2.2.4) PLAN(s). 

For the provisions of this section, a major subcontractor is one who is required to submit a 
formal Reliability Program Plan. The contractor in this section is the prime contractor o r  a 
subcontractor in a tier higher than his own. The following questions should be answered from 
the contractor's point of view. 

a. Were contractor representatives present a t  major subcontractors1 design review meetings? 
b. Which groups of the contractor's organization were represented? 
c. List the subcontractors where representatives were represented? 
d. Did the subcontractors give timely notification for the formal review meetings? 
e. Were these notifications passed on to the cognizant NASA installation a t  least 15 days in 

advance of the review meetings? 
f .  Were the subcontractors1 design review reports passed on to the cognizant NASA 

installation? 

- NARRATIVE COMMENTS AND CORRECTIVE ACTION - 

Continued on next page 
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3.6.2.1 Cont". - NARRPITTVE COMMENTS AND CORRECTIVE ACTION - 



ACTIVITY AREA: 3.6 DESIGN REVIEW PROGRAM SURVEYOR 

3.6.2.2 Provisions are  made for participation of appropriate contractor representatives 
(design, reliability, quality, etc. ) in subcontractor formal design reviews. 

Doc. No. Title Date 

CONTRACT OR ORGAMIZATIOEa RESPONSIBILITY 

NPC 250-1 indicates this element i s  applicable to INTERMEDIATE (2.2.3), and FORMAL 
(2.2.4) PLAN(s) only. 

The design review program for major subcontractors should include the same requirements 
a s  those for a contractor with the additional provision that contractor representatives should 
be invited to attend. The following questions should be answered from the subcontractors' 
point of view. 

a. Did the contractor send representatives to the formal design review meetings? 
b. Which technical areas did these representatives cover? 
c. Was the contractor, and through him the cognizant NASA installation, notified with suffi- 

cient time of the formal review meetings? 
d. Were the design review reports submitted to the contractor? 

- NARRATIVE COMMENTS AND CORRECTIVE ACTION - 

Continued on next page 
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3.6.2.2 Contfd. - NARRATIVE COMMENTS AWD CORRECTIVE ACTION - 



ACTIVITY AREA: 3.6 BESlGN REVlEW PROGRAM SURVEYOR 

3.6.2.3 Provisions are  made for attendance by NASA personnel a s  observers at all subcon- 
tractor formal design reviews. 

Doc. No. Title Date 

CONTRACTOR ORGANIZATION RESPONSIBILITY 

NPC 250-1 indicates this element is applicable to INTERMEDIATE (2.2.3), and FORMAL 
(2.2.4) PLAN(s) only. 

NASA or their designated representatives would want to avail themselves of the opportunity to 
"sit in" on a subcontractor's review. The contractor should make this possible by timely noti- 
fication to NASA, who would only be interested a s  an observer, since the prime contractor is 
responsible for the reliability effort of his subcontractors. 

a. Is there evidence that the contractor gives notice to NASA of all subcontractor's design 
reviews? 

b. Is there evidence that NASA or  i ts representative has attended a subcontractor's design 
review? 

c. Were any comments or suggestions made, on the part of NASA, at a subcontractor's 
review? 

d. Has the subcontractor followed through on NASA's comments? 

- NARRATIVE COMMENTS AND CORRECTIVE ACTION - 

Contimed on next page 
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.i. 6 . 2 . 3  Cont'd. - NARRATWE COMMENTS AND CORRECTWE ACTION - 



ACTIVI"T AREA: 3.6 DESIGN REVIEW PROGRAM SURVEYOR 

3.6.2.4 The notification and reporting requirements stated for contractor design reviews a re  
implemented by the contractor with respect to his subcontractors. 

Doc. No. Title Date 

CONTRACTOR ORGANIZATION RESPONSIBILITY 

NPC 250-1 indicates this element is applicable to INTERMEDIATE (2.2.3), and FORMAL 
(2.2.4) PLAN(s) only. 

This requirement deals with notification by a subcontractor to his prime contractor (not to the 
cognizant NASA installation) of 15 days notice in advance of each design review as  to the system 
element to be reviewed, date, time, location and descriptive information on the review in 
question. 

The design review reporting portion of the above work element is related to 3.6.1. c. (NPC 
250-1) which the subcontractor has followed in listing the organizational representation a t  the 
review, a statement of the actions taken, the responsibility for these actions and providing to 
or  making available for review by the cognizant prime contractor within 21 days after the 
review meeting. 

a. Is  there evidence that the cognizant prime contractor was notified at least 15 days in 
advance of each review? 

b. Did notification to the prime contractor include: 
1. The system element to be reviewed? 
2. The firm review date? 
3. The meeting time? 
4. The meeting location? 
5. Descriptive information on the review in question? 

c. Were the reports available for prime contractor reviews within (21) days after the review 
meeting? 

d. Does the subcontractor document his reports to the prime contractor? 
e. Has the prime contractor made comments about documents submitted? 

- NARRATIVE COMMENTS AND CORRECTIVE ACTION - 

Continued on next page 
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3.6.2.4 ContUd. - NARRATWE C O m E N T S  AND CORRECTWE ACTION - 



ACTIVITY AREA:  3.6 DESIGN REVIEW PROGRAM SURVEYOR 

3 , 6 , 3  ENGINEERING DESIGN CHANGES 

3.6.3.1 Each e~lgineering design change made for any reason after the final review of the 
element in question is submitted for review, analysis, and concurrence of the design 
review group (or Change Control Board, if applicable). 

Doc. No. Title Date 

CONTRACTOR ORGANIZATION RESPONSIBILITY 

NPC 250-1 indicates this element is applicable to INTERMEDIATE (2.2.3), and FORMAL 
(2.2.4) PLAN(s) only. 

This work element overlaps NPC 200-2, paragraphs 2.3 and 5.3.1.k. Verify that the contractor is complying with 
this requirement without duplication of effort. 

a. Are the reasons for changes made clear in the engineering design change documents? 
b. Is  the affected element identified and described in clear language? 
c. Is  the expected affect of the change on other parts  of the equipment described? 
d. Did all cognizant groups, especially reliability, sign the change document? 

- NARRATIVE COMMENTS AND CORRECTIVE ACTION - 

Continued on next page 
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3.6.:.  1 Cont". - NARRATIVE COMMENTS AND CORRECTWE ACTION - 



ACTIVITY AREA: 3.6 DESIGN REVIEW PROGRAM SURVEYOR 

3 .6 ,3 .2  At the request of any member of the group performing design change reviews, a new 
design review is cornduet& before the change is released. 

Doc. No. Title Date 

CONTRACTOR QRGANIZATIQN RESPBNSI BlblTY 

NPC 250-1 indicates this element is applicable to INTERMEDIATE (2.2.3), and FORMAL 
(2.2.4) PLAN(s) only. 

Each member of the design review group (or Change Control Board) should analyze the proposed 
change from the point of view of his responsibility, i. e. the reliability representative should 
investigate the affect of the change on the reliability of the equipment. If any member of the 
group considers it necessary, a new formal design review should be conducted before the re- 
lease of the change. 

a. I s  there a procedure for all members of design group to receive change documenis? 
b. Is  it evident that procedure is being followed? 
c. Is there evidence that change documents receive prompt attention? 
d. Is  there evidence that the cognizant groups, reliability in particular, contribute construc- 

tive critique? 

- NARRATIVE COMMENTS AND CORRECTIVE ACTION - 

Continued on next page 
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3,6.3.2 ContPd, - NARMTTVE COMMENTS ANI)  CORRECTWE ACTION - 



ACTIVITY AREA 3.7 

FAILURE REPORTING AND CORRECTION 



ACTIVITY AREA: 3.7 FAILURE REPORTING AND SURVEYOR 
CBRRECIIOI\I 

3 . 7 . 1  The contractor and his subcontractors employ a strickly controlled system for the re-  
porting, analysis, correction, and data feedback of all failures and malfunctions oc- 
curring during performance of contract. 

Doc. No. Title Date 
--- 

CONTRACTOR ORGANIZATION RESPONSIBILITY 

NPC 250-1 indicates this element is applicable to PRELIMINARY (2.2.2), INTERMEDIATE 
(2.2.3), and FORMAL (2.2.4) PLAN(@. 

This work element overlaps N P C  200-2, Section 14 and paragraph 5.8. Verify that the contractor is complying with 
this requirement without duplication of effort. 

A controlled system of Failure Reporting and Correction provides timely status information on 
the failure history of equipment components and provides a yardstick for measuring and record- 
ing the progress being made in correcting failure causes. It is a necessary tool to assure  the 
proper feedback of deficiency and malfunction information and the initiation and follow-through 
of effective corrective action techniques. 

a. I s  there a written procedure ? 
b. Does the procedure provide for: 

1. Provisions for comprehensive and timely failure reporting? 
2. Screening and classification of failure reports  for formal analysis action? 
3. Conducting analyses and provide for, closed-loop follow-up of recommended 

corrective action? 
4. Initiating corrective action and verifying i t s  implementation? 

- NARRATIVE COMMENTS AND CORRECTIVE ACTION - 

Continued on next page 
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3 .  '7.1 Conttd. - NARRATIVE COMMENTS AND CORRECTIVE ACTION - 



ACTIVITY AREA: 3.7' FAILURE REPQR"IINS AMB SURVEYOR 
CORRECTION 

3.7.2 The failure and malfunction control system emphasizes timely reporting and analysis 
of all failure and malfunctions, regardless of their apparent magnitude. This will allow 
t i x T y  and appropriate evaluation, corrective and preventative action and follow-through 
can be accomplished by cognizant design, fabrication, quality and/or field personnel. 

Doc. No. Title Date 
-- 

CONTRACTOR ORGANIZATION RESPONSIBILITY 

NPC 250-1 indicates this element is applicable to PRELIMINARY (2.2.2), INTERMEDLATE 
(2.2.3), and FORMAL (2.2.4) PLAN(s). 

A positive documented procedure is established and is followed in reporting and analyzing & 
failures and malfunctions. 

a. Is  there a written procedure? 
b. Does the procedure provide for: 

(1) Report of all failures ? 
(2) Identification of failures with regard to parts  and drawing number? 
(3) Immediate notification to the applicable contractor's functions that corrective and 

preventative action is required? 
(4) Immediate notification to the appropriate NASA office of critical failures o r  mal- 

functions (those affecting safety, mission, delivery schedule, or  early effectivity)? 
(5) Abstract of failure analysis? 

(a) Failure mode ? 
(b) Frequency ? 
(c) Criticality (effect) ? 

(6) Analysis by responsible functions of malfunctions, troubles, and failure traceable 
to operator e r ro r ,  design, purchasing, fabrication, inspection, o r  tes t?  

(7) Prompt corrective and preventative action and documentation of the action? 
(8) Rework of all affected articles, in the plant, at  test  sites, and at  operating s i t e s?  
(9) Review to determine the adequacy of the corrective and preventative actions? 
(10) Notation of each deficiency in reports  prepared by the contractor until adequate 

action has been taken? 
c. Is  there evidence that this proceduse is being followed? 
d. Is  there a Failure Analysis Lab report procedure? 

Continued on next page 
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3 . 7 . 2  Cont'd. - NARRATIVE COMMENTS AND CORRECTIVE ACTIONS - 



A C T I V I V  AARA: 3.7 FAlbldRE REPORTlNG AND SURVEYOR 
CORRECTION 

3 . 7 . 3  The conkactor submits a detailed description of his own and his subcontractor's 
failure reporting and corrective system including procedures, organizational respon- 
sibilities, and formats and numbering of reports for NASA approval a s  a part of the 
Reliability Program Plan. 

Doc. No. ___ Title Date 

CONTRACTOR ORGANIZATION RESPONSI B l L l T Y  

NPC 250-1 indicates this element is applicable to INTERMEDIATE (2.2.3) and FORMAL 
(2.2.4) PLAN(s) only. 

The contractor collects and analyzes all trouble, failure, and reliability data resulting from 
testing, inspection, and usage of the articles procured or produced. The development of a 
standard format would enable the data to be mechanically handled for analysis of failure data, 
operating time to failure, mode of failure, etc. If the NASA installation has requested a stand- 
ard format for submission of operating data, the contractor should follow this established 
format. 

a. Is there a written procedure ? 
b. Does the procedure specify the responsibility for this collection and analysis? 

What function or functions? 
c. Is  there evidence that data has been collected and analyzed? 
d. Do procedures specify the types of data to be collected and analyzed? 
e. Is there evidence that the customer has requested a particular format? 
f. Is the format being used for operational data approved by the customer? 

- NARRATIVE COMMENTS AND CORRECTIVE ACTION - 

Continued on next page 
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3 - 7 . 3  Cont'd. - NARRATIVE COMMENTS AND CORRECTIVE ACTION - 



ACTiVITY AREA: 3.9 FAILURE REPORPING AND SURVEYOR 
CORRECTION 

-- 

3 .7 ,4  The contractor submits, for his own and his subcontractorts operations, periodic 
listings for each reporting period of failure reports, failure analysis reports, and 
corrective action reports becoming available during that period a s  a part  of the 
periodic reliability progress reports. The individual reports a re  referenced by 
number but a re  not submitted unless specifically requested by the cognizant 
NASA installation. 

Doc. No. Title Date 

CONTRACTOR ORGANIZAT ION RESPONSIBIL ITY 

NPC 250-1 indicates this element is applicable to FORMAL (2.2.4) PLAN only. 

Failure analysis actions a r e  summarized and corrective action status reviewed periodically 
to management with special notation of all overdue actions. 

a. Is  there a written collection, summarization, and analysis system? 
b, Are reports published regularly? 
c. Do the reports adequately depict the analysis work performed? 
d. Is  there a distribution list for these documents? 

- NARRATIVE COMMENTS AND CORRECTIVE ACTION - 

Continued on next page 
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3.7.4 Cont'd. - NARRATIVE COMMENTS AND CORRECTIVE ACTION - 



ACTIVITY AREA 3.8 

STANDARDIZATION OF DESIGN PRACTICES 



ACTIVITY AREA: 3.8 STANDARDIZATION OF DESIGN SURVEYOR 
PRACTlCES 

3 .8 .1  m e  contractor maintains a continuous standardization effort in the areas of design 
practices and processing procedures. 

Doc. No. Title Date 

CONTRACTOR ORGANIZATION RESPONSIBILITY 

NPC 250-1 indicates this element i s  applicable to PRELIMINARY (2.2.2), INTERMEDIATE 
(2.2.3), and FORMAL (2.2.4) PLAN(s). 

NASA Circular 293 indicates that the Statement of Work for NPC 250-1 paragraph 3.8 should 
point out that the standards effort will be limited to that required to modifv existing contractor 
standards to meet system requirements, and that it is  not necessarily intended to have the con- 
tractor set up a complete new standards system at NASA expense. 

Proper standardization is most important, and must, a s  its final objective, be applied in ac- 
cordance with customer satisfaction. Related subcontract work must be properly integrated 
with the contractor's existing standards. 

a. Does the contractor have a coordinating group of personnel who maintain liaison with the 
other functional units that generate process specifications, manufacturing instructions, 
drafting practices, etc. ? 

b. Is it evident that the contractor had a standardization effort commensurate with his needs 
prior to award of subject contract? 

c. Are the members of this group formally assigned specific areas to participate in, so that 
each member can be considered an authority in his assigned endeavors? 

d. Are these people basically devoting full time to standardization activities on documented 
results? 

- NARRATIVE COMMENTS AND CORRECTIVE ACTION - 

Continued on next page 
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3.8.1 Contsd. - NARRATTVE COMMENTS AND CORRECTWE ACTION - 



ACTlVlT Y AREA: 3.8 SPANDARDIZA"T1ON OF DESIGN SURVEYOR 
PRACTICES 

3 .8 .2  The contractor formalizes the results of the standardization efforts in manuals for use 
of his design, drafting, fabrication, processing and inspec tion personnel. 

Doc. No. Title Date 
-- 

CONTRACTOR ORGANIZATION RESPONSIBILITY 

NPC 250-1 indicates this element i s  applicable to PRELIMINARY (2.2.2), INTERMEDIATE 
(2.2.3), and FORMAL (2.2.4) PLAN(s). 

a. Does the contractor have a series of readily-identifiable standards, procedures, proc - 
essing, etc . , manuals for the use of his appropriate personnel? 

b. Is  the publication, revision and distribution of these manuals integrated through a central 
office or  activity? 

c. If not, is it fairly simple to locate the printers and distributors of other functional group's 
publications? 

d. Is it reasonably apparent that the majority of bookholders a r e  maintaining and using them, 
a s  evidenced by signs of wear of the manualst contents, and by a lack of back-log of unfiled 
revisions? 

e. Does it appear that the contents of these manuals a re  basically up-to-date a s  evidenced by 
the frequent issuance of new material, and by the revision of previously published material? 

f. Is it substantiated that his subcontractors a re  also receiving necessary sets of the con- 
tractor's standardization manuals to assure uniformity and to maximize compatibility of 
equipment being supplied? 

- NARRATIVE COMMENTS AND CORRECTIVE ACTION - 

Continued on next page 
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3 , 8 , 2  Contqd, - NARRATrVE COMMENTS AND CORRECTWE ACTION - 



ACT l\llPV AREA: 3.8 STANDARDIZAWION OF DESPGN SURVEYOR 
PRACTICES 

3 . 8 . 3  The contracLor uses his existing standards and specifications insofar, as  practicable, 
with modifications a s  necessary to meet contractual quality and reliability requirements. 

Doc. No. Title Date 

CONTRACTOR ORGANIZATION RESPONSIBILITY 

NPC 250-1 indicates this element is applicable to PRELIMINARY (2.2. 2), INTERMEDIATE 
(2.2.3), and FORMAL (2.2.4) PLAN(s). 

a. Have the contractor's designated personnel made a review of contractual quality and relia- 
bility requirements, and have incorporated these requirements into existing standards? 

b. Where existing standards were not adequate or  compatible, has the contractor issued and 
implemented entirely new specifications consistent with contractual requirements? 

c. Does the contractor or any subcontractor show a history of requesting an above-average 
number of waivers in lieu of modifying his specifications, even though contractual require- 
ments seemingly impose no significant hardship on the contractor or subcontractor? 

d. Does the contractor have so-called project data books or  similar publications to formalize 
and summarize technical and design requirements for specific jobs? 

e. Are these project books maintained current during the life of the contract? 

- NARRATIVE COMMENTS AND CORRECTIVE ACTION - 

Continued on next page 
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3 . 8 . 3  ContMd. - NARRATTeJE COMMENTS AND CORRECTWE ACTION - 



ACTIVITY AREA: 3.8 STANDARDlZATiOBd OF DESIGN SURVEYOR 
PRACTICES 

3.8.4 Available NASA Design Criteria a r e  incorporated in the contractorts and subcon- 
tractors' design standards systems to the extent prescribed in the contract. 

Doc. No. Title Date 
- 

CONTRACTOR ORGANIZATION RESPQNSIBILITY 

NPC 250-1 indicates this element is applicable to INTERMEDIATE (2.2.3), and FORMAL 
(2.2.4) PLAN(s) only. 

a. Do the contractor's design standards include NASA design criteria? 
b. Has the contractor imposed NASA's design criteria on his subcontractors? 
c. Since the contractor should have copies of his subcontractorst design standards, do they 

include NASA's Design Criteria? 
d. Has the contractor or any subcontractors requested an unusual amount of waivers taking 

exception to NASA's design criteria requirements? 
e. Are the waivers documented a s  to acceptance or rejection; and final action taken by con- 

tractor and his subcontractors? 

- NARRATIVE COMMENTS AND CORRECTIVE ACTION - 

Continued on next page 
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3 ,8 ,4  ContVd, - N A R M T W E  COMMENTS AND CORRECTWE ACTION - 



ACTIVITY AREA: 3.8 STANDARDIZATION OF DESIGN SURVEYOR 
PRACTICES 

3.8.5 The contractor's reliability organization reviews the design and processing standards 
for adequacy in meeting reliability requirements of the contract. 

Doc. No. Title Date 

CONTRACTOR ORGANIZATION RESPONSIBILITY 

NPC 250-1 indicates this element is applicable to PRELIMINARY (2.2.2), INTERMEDIATE 
(2.2.3), and FORMAL (2.2.4) PLAN(s). 

a. Does the contractor's reliability organization have a composite index of the contractorls 
and his subcontractorls current design and processing standards? 

b. Does the reliability organization have a library o r  files of al l  standards listed on the 
index, assuming the index to be upto-date and inclusive? 

c. Does the reliability group have the latest copy of all contractual requirements? 
d. Can it be confirmed by documentation that the reliability group has reviewed, and will con- 

tinue to review the contractor's and subcontractors1 design and processing standards for 
compliance of requirements and intent of the contract? 

e. Where the reliability group may have found non-compliance of contractor 's o r  subcon- 
tractors'  standards with contractual requirements, did the personnel in the group advise 
the responsible personnel of their findings and recommendations; and then expedite inves- 
tigation and resolution for corrective action? 

- NARRATIVE COMMENTS AND CORRECTIVE ACTION - 

Continued on next page 
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3.8-5 Contfd. -. NARJRATFVE COMMENTS AND CORRECTWE ACTION - 



ACRIVIIY AREA: 3.8 STANDARDIZATION OF DESIGN SURVEYOR 
PRACTICES 

3.8.6 The contractor's reliability organization is responsible for monitoring and insuring 
that the design and process standards a re  being followed. 

Doc. No. Title Date 

CONTRACTOR ORGANIZATION RESPONSIBILITY 

NPC 250-1 indicates this element is applicable to PRELIMINARY (2.2.2), INTERMEDIATE 
(2.2.3), and FORMAL (2,2.4) PLAN(s). 

The surveying team reviews briefly the extent of reliability's efforts and procedure in monitor- 
ing and assuring that design and process standards are  being followed. The original contractor 
presentation should have included an ample description of how monitoring is being accomplished. 

a. Does the reliability group have a formal and competent operating and procedures manual? 
b. Does the manual appear to be comprehensive for the essential tasks to be performed? 
c. Does the manual appear to be well maintained a s  evidenced by the inclusion of new material, 

and revision of previously published material? 
d. Does the manual permit and require the reliability group to self-monitor itself, and to 

self-monitor its procedures, methods and controls? 
e. Does the contractor have an adequate and competent staff of reliability indoctrinated per- 

sonnel whose primary duty and responsibility is physical monitoring of fabrication, proc- 
esses and processing, testing and inspection functions of the contractor and his sub- 
contractor s? 

- NARRATIVE COMMENTS AND CORRECTIVE ACTION - 

Continued on next page 
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3.8.6 ContVd, - NARUTFVE COMMENTS AND CORRECTIVE ACTION - 



ACTlViTY AREA: 3.8 STANDARDIZATION OF DESIGN SURVEYOR 
PRACTICES -- 

3.8. '7 The contractor's quality organization reviews the design and processing standards for 
adequacy in meeting quality requirements of the contract, 

Doc. No. Title Dale 

CONTRACTOR ORGANIZATION RESPONSIBILITY 

NPC 250-1 indicates this element i s  applicable to PRELIMINARY (2.2.2), INTERMEDIATE 
(2.2.3), and FORMAL (2.2.4) PLAN(s). 

a. Does the contractorvs quality organization have a composite index of the contractor's and 
his subcontractors' current design and processing standards? 

b. Does the quality organization have a library o r  files of all standards listed on the index, 
assuming the index to be up-to-date and inclusive? 

c. Does the quality group have the latest copy of all contractual requirements? 
d. Can i t  be confirmed by documentation that the quality group has reviewed, and will con- 

tinue to review the contractor's and subcontractor's design and processing standards for 
compliance of requirements and intent of the contract? 

e. Where the quality group may have found non-compliance of contractorvs o r  subcontractorsv 
standards with contractual requirements, did the personnel in the group advise the respon- 
sible personnel of their findings and recommendations; and then expedite investigation and 
resolution for corrective action? 

- NARRATIVE COMMENTS AND CORRECTIVE ACTION - 

Continued on next page 
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3,8 .7  Contfdd. - NARRATTVE COMRIENTS AND CORRECTWE ACTION - 



ACTIVITY AREA: 3.8 STANDARDIZATION OF DESIGN SURVEYOR 
PRACTICES 

3.8.8 The contractor's quality organization is responsible for monitoring and insuring that 
the design and process standards a r e  being followed. 

Doc. No. Title - Date 

CONTRACTOR ORGANIZATION RESPONSIBILITY 

NPC 250-1 indicates this element is applicable to PRELIMINARY (2.2.2), INTERMEPIATE 
(2.2.3), and FORMAL (2.2.4) PLAN(s). 

The surveying team reviews briefly the extent of quality efforts and procedure in monitoring 
and assuring that design and process standards a r e  being followed. The original contractor 
presentation should have included an ample description of how monitoring is being accomplished. 

a. Does the quality group have a formal and competent operating and procedure manual? 
b. Does the manual appear to be comprehensive for the essential task to be performed? 
c. Does the manual appear to be well maintained a s  evidenced by the inclusion of new ma- 

terial, and revision of published material? 
d. Does the quality manual include the following typical procedures: 

1. Incoming inspection and test of purchased items. 
2. Inspection of manufactured parts. 
3. In-process inspection of assemblies. 
4. Final testing. 
5. Purchase order procedures. 
6 .  Tools, gages and fixtures. 
7. Test equipment. 
8. Processes. 
9. Material review procedure. 

10. Bailed equipment. 
11. Government furnished property. 
12. Preservation, packaging, packing, documentation, shipping and inspection. 
13. Scrap control. 
14. Storage of supplies. 
15. Quality control records. 
16. Control of Non-conforming material. 

e. Does the contractor have an adequate and competent staff of quality indoctrinated personnel 
whose primary duty and responsibility is the physical monitoring of fabrication; process 
and processing, testing and inspection functions of the contractor and his subcontractors? 

- NARRATIVE COMMENTS AND CORRECTIVE ACTION - 

Continued on next page 
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3 -8 .8  Contfd. - N A R M T N E  COMMENTS AND CORRECTWE ACTION - 



ACTIVIW AREA: 3.8 STANDARDiEATION OF DESIGN SURVEYOR 
PRACTICES 

3.8.9 The contractor reviews the standards of his subcontractors for compatibility, 

Doc. No. _,- Title Date 
- 

CONTRACTOR ORGANIZATION RESPONSlI31LITY 

NPC 250-1 indicates this element is applicable to PRELIMINARY (2.2.2), INTERMEDLATE 
(2.2.3), and FORMAL (2.2.4) PLAN(s). 

a. Does the contractor have a ready-reference index of what his subcontractors are  supplying, 
applicable design specifications, and standards to be used? 

b. Has the contractor's personnel reviewed the subcontractor's standards in the early design 
stage, and a r e  currently reviewing additions and revisions during the life of the contract? 

c .  Is the contractor invoking and integrating his standard practices and procedures on the 
st~bcontractors? 

d. Where the contractor points out discrepancies o r  potential noncompatibility situations, is 
he receiving satisfactory cooperation and mutually acceptable resolution? 

- NARFUTIVE COMMENTS AND CORRECTIVE ACTION - 

Continued on next page 
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3.8.9 Cont'd, - NARRATIVE COMMENTS AND CORRECTWE ACTION - 



A C ' I I V I U  AREA: 3.8 STANDARDIZATION OF BESIGH SURVEYOR 
PRACTICES 

3.8 .10  Standards a re  subject to inspection by NASA, 

Doc. No. Title Date 

CONTRACTOR ORGANIZATION RESPONSIBILITY 

NPC 250-1 indicates this element is applicable to FORMAL (2.2.4)  PLAN only. 

a. Has NASA exercised its prerogative to inspect the contractor's and subcontractors' 
standards, processes and procedures? 

b. If so, does the contractor have a record of the documents that NASA inspected, and their 
comments for those documents inspected? 

c. Where NASA did make suggestions, did the contractor and subcontractors take timely action 
by revising the existing standard, by implementing a different preferred standard, or  by 
requesting and receiving a waiver for the use of the originally specified standard? 

- NARRATIVE COMMENTS AND CORRECTIVE ACTION - 

Continued on next page 
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3.8.10 Cont'd, - NARRATNE COMMENTS A N D  CORRECTNE ACTION - 



AC"PVITV AREA: 3.8 STANDARDIZATION OF DESIGN SURVEYOR 
PRACPlCES 

3.8.11 Deviations from standard practices a r e  the subject of particular scrutiny in design 
reviews. 

Doc. No. Title Date 

CONTRACTOR ORGANIZATION RESPONSI BILITY 

NPC 250-1 indicates this element is applicable to PRELIMINARY (2.2.2), INTERMEDIATE 
(2.2.3), and FORMAL (2.2.4) PLAN(s). 

a. As deviations of standards, processes and procedures a r e  discovered, and a re  of such 
significance a s  to warrant being scrutinized, a re  these deviations formally entered on the 
agenda for a forthcoming design review? 

b. From a review of consecutive design review reports, is it possible to trace the history 
of the deviation from start to final disposition, even though it required the concurrence of 
several people and perhaps more than one discussion? 

c. Does it appear that the design review meetings resolve these deviations in a prompt 
manner? 

d. When the resolution of deviations requires a revision to standards, processes or proce- 
dures, a r e  the applicable documents revised in a timely manner? Are the revised docu- 
ments promptly implemented a s  agreed upon at the design review meetings? 

- NARRATIVE COMMENTS AND CORRECTIVE ACTION - 
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3.8.11 Cont'd. - NARRATaVE COMMENTS AND CORRECTIVE ACTION - 



ACTIVITY AREA: 3.8 SPANBARDlZATlON OF DESlGM SURVEYOR 
PRACTICES 

3; 8.12 Typical areas  covered in the standardization system include process specifications. 

Doc. No. Title Date 

CONTRACTOR ORGANIZATION RESPQNSIBILITY 

NPC 250-1 indicates this element is applicable to PRELIMINARY (2.2.2), INTERMEDIATE 
(2.2.3), and FORMAL (2.2.4) PLAN(s). 

This work element overlaps N P C  200-2, paragraph 7.5.4. Verify that the contractor is complying with this require- 
ment without duplication of effort. 

Process specifications that may be encountered by the surveying personnel a r e  plating, finish- 
ing, surface preparing and painting, bonding, soldering, brazing, welding, molding, encapsu- 
lating and heat treating etc. 

a. Since process specifications a re  intended for general use, has the contractor prepared an 
index o r  similar guide of process specifications that a re  contractually permitted or  required 
to be used on a particular system, subsystem, o r  component? 

b. Does the index or guide show the inclusion of NASA approved, recommended, or  required 
process specifications? 

c. Is the index o r  guide widely distributed and actively maintained for the use of applicable 
groups to minimize individual research, to assure uniformity of processes for given appli- 
cations, and to save time? 

d. Do the process specifications appear to be formal, permanent, well prepared and well 
maintained documents in the contractor's system, rather than hastily contrived pieces of 
paper just to satisfy the immediate requirements? 

e. Does the contractor have a competent facility for the investigation and testing of processes 
and process materials; for preparation, maintenance and dissemination of process specifi- 
cations; specialized process facilities; and for vendor and supplier certification? (This may 
be his own materials and processes laboratory, or  it may be an independent laboratory 
whose services a r e  readily available to the contractor.) 

- NARRATIVE COMMENTS AND CORRECTIVE ACTION - 

Continued on next page 
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3,8.12 Cont9d. - NARMTI'VE COMMENTS AND CORRECTIVE ACTION - 



ACTIVITY AREA: 3.8 STANDARDIZATION OF DESIGN SURVEYOR 
PRACTICES 

3 . 8 . 1 3  Typical areas  covered in the standardization system include fabrication, assembly and 
machinmg standards. 

Doc. No. Title Date 

CONTRACTOR ORGANIZATION RESPONSI BILIPY 

NPC 250-1 indicates this element is applicable to PRELIMINARY (2.2.2), INTERMEDIATE 
(2.2.3), and FORMAL (2.2.4) PLAN(s). 

Fabrication, assembly and machining standards will include typical subjects such a s  classes of 
fits, hur l ing ,  counterboring, countersinking, tapping of holes, standard hole sizes, bend radii, 
swagging, riveting, staking, tightening torques for hardware, use of inserts and incremental 
spacing. 

a. Does the contractor have and maintain formal publications including a substantial number 
of appropriate fabrication practices, assembly methods and machining standards for the 
use of not only his own functional units, but also for his subcontractors use during the 
contract? 

b. Do the contents of these publications show considerable effort of research, preparation 
and maintenance reflecting the latest facilities, processes and techniques acquired by o r  
developed by the contractor and by outside sources? 

c. Does the distribution of those publications appear to be well organized and systematic; so 
that additions and revisions promptly reach the manual holders? 

- NARRATIVE COMMENTS AND CORRECTIVE ACTION - 

Continued on next page 
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3.8.13 Contld. - NARRATIVE COMMENTS AND COIi l iECTIVE ACTION - 



ACTIVITY AREA: 3.8 SBANDARBlZAf ION OF DESIGN SURVEYOR 
PRACTICES 

3.8-14 Typical areas covered in the standardization system include drafting practice and 
drawing specifications. 

Doc. No. Title Date 

CONTRACTOR ORGANIZATION RESPONSIBILITY 

NPC 250-1 indicates this element i s  applicable to PRELIMINARY (2.2.2), INTERMEDIATE 
(2.2.3), and FORMAL (2.2.4) PLAN(s). 

This work element overlaps NPC 200-2, 2.3.1. Verify that the contractor is complying with this require- 
raent without duplication of effort, 

a. Does the contractor have a readily identified publication known as  a Drafting Practice or 
Drafting Manual? 

b. Does the publication appear to be a well organized, well maintained, and comprehensive 
medium of contractor drafting procedures and know-how? 

c. Does it include interpretations and reprints of customer-imposed requirements and 
standards? 

d. Does the drafting practices manual include evidence that it may have been the subject of 
considerable review by reliability or  by the design review group? 

e. Is it evident that his subcontractors a re  also following the procedures and practices of 
the contractor's drafting manual for planned compatibility of drawing format? 

- NARRATIVE COMMENTS AND CORRECTIVE ACTION - 

Continued on next page 





ACTIVITY AREA: 3.8 STANDARDIZATION OF DESIGN SURVEYOR 
PRACTICES 

3.8.15 Typical areas  covered in the standardization system include general design specifi- 
cations for electronic assemblies. 

Doc. No. Title Date 

CONTRACTOR ORGANIZATION RESPONSI B I L I T Y  

NPC 250-1 indicates this element is applicable to PRELIMlNARY (2.2.2), INTERMEDIATE 
(2.2.3), and FORMAL (2.2.4) PLAN(s). 

Depending on the contractor's activities, specifications in this category may include typical 
procedures and design data for dip soldering of component boards, printed circuits, interface 
connections on printed wiring boards, encapsulation, micro-electronics, modules, standard 
circuits, standard functional assemblies, etc. 

a. Are these general design specifications cataloged and included in a formally issued and 
maintained contractor's manual? 

b. Is it apparent that the subcontractors a r e  also using and abiding by this publication? 
c. From what is already known and has  been observed, does i t  appear that the contractor's 

activities a r e  adequately covered in this manual? 
d. Do the manuals include preferably, copies of general specifications issued, endorsed or  

invoked by the cognizant NASA installation a s  contractual requirements? 
e. Is i t  evident that the various write-ups have been the subject of design reviews, and re- 

views by reliability personnel? 

- NARRATIVE COMMENTS AND CORRECTIVE ACTION - 

Continued on next page 
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3.8.15 Cont'd. - NARIiATrVE COMMENTS AND COIlRECTIVE ACTION - 



ACTIVITY AREA: 3.8 STANDARDIZATION 01" DESIGN SURVEYOR 
PRACTICES 

3.8.16 Typical areas covered in the standardization system include general design specifica- 
tions for mechanical, hydraulic, and pneumatic assemblies. 

Doc. No. Title Date 

CONTRACTOR ORGANIZATION RESPONSIBIL ITY 

NPC 250-1 indicates this element i s  applicable to PRELIMINARY (2.2.2), INTERMEDIATE 
(2.2.3), and FORMAL (2.2.4) PLAN(s). 

Areas covered in this category may include typical subjects such a s  gear design, gear assem- 
bly, gear and gear component selection; gear tolerances aild calculations, mechanical drives, 
frame construction, enclosure design, pipe and hose standards, properties, pipe threads, heat 
transfer, pressure and stress calculations, rate of flow, pipe and fitting resistance, etc. 

a. Does the contractor have a cataloged manual of these and similar types of specifications 
and design data? 

b. Does it include a representative cross-section of data and specifications covering the con- 
tractor's predominate activities? 

c. In addition to contractor-prepared design data, does the manual also include reprints and 
a,ppropriate extracts of commercially available data? 

d. Do the various specifications show evidence of reliability review and concurrence, and 
results of design and other reviews? 

e. Is there a continuing effort on the contractor's part to upgrade existing data and specifica- 
tions, and also to develop and acquire data for new activities a s  warranted by the needs and 
magnitude of the activity? 

- NARRATIVE COMMENTS AND CORRECTIVE ACTION - 

Continued on naxt page 
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3.8.16 ContW* - NARRATIVE COMMENTS AND CORRECTIVE ACTION - 



ACTIVITY A R E A :  3.8 STANDARDlZATiON OF DESIGN SURVEYOR 
PRACTICES 

3.8.17 Typical a reas  covered in the standardization system include general guides for design 
simplification. 

Doc. No. Title Date 

CONTRACTOR ORGANIZAT ION RESPONSI B I L I T Y  

NPC 250-1 indicates this element is applicable to PRELIMINARY (2.2.2), INTERMEDIATE 
(2.2.3), and FORMAL (2.2.4) PLAN(s). 

Design simplification-guides may encompass typical areas  sucn a s  mathematical tables, con- 
version charts, properties and characteristics tables, nomographs; precalculated design data, 
equivalents, design factors, equations; design considerations, selection charts, etc. 

a. Does the contractor have a formal, cataloged manual of such material? 
b. Does this manual include some of his own generated data, a s  well a s  a significant amount 

of commercially prepared data? 
c. Is  it fairly simple to locate needed data and to readily ascertain that desired data is not a 

part of the manual? 
d. Do the contractor-originated guides and design data show evidence of having been reviewed 

by reliability and by design reviews? 
e .  It is evident that reliability has concurred with commercial data? 
f. If the cognizant NASA installations have such design data, is i t  included o r  referenced in 

the contractor's manual? 

- NARRATIVE COMMENTS AND CORRECTIVE ACTION - 

Continued on next page 
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3.8.17 Conttd. - NARRATIVE COMMENTS AND CORRECTIVE ACTION - 



ACTIVITY AREA: 3.8 STANDARDIZATION OF DESIGN S U R V E Y O R  
PRACTICES -- 

-- 

3.8,18 Typicgl a reas  covered in the standardization system include procedures for insuring 
formalization in drawings and specifications of "quick fixes" made to correct  failures 
in test. 

Doc. No. - Title Date 

CONTRACTOR ORGANIZATION RESPONSIBILITY 

NPC 250-1 indicates this element is applicable to PRELIMINARY (2.2.2), INTERMEDIATE 
(2.2.3), and FORMAL (2.2.4) PLAN(s). 

This  work element overlaps N P C  200-2, paragraph 2.3. Verify that the contractor i s  complying with (his require- 
ment without duplication of effort. 

( F i l l  in During Survey) 250-1 

a. Does the contractor have a formal documented procedure for the handling and processing 
of changes necessitated by failures in test? 

b. Does the procedure completely delineate the action require to: 
1. Correct engineering drawings. 
2. Correct parts  lists. 
3. Correct end-item specifications. 
4. Update spare parts  and documentation. 
5. Update handbooks. 
6. Establish effectivity point. 
7. Establish disposition of affected material. 

c. Is i t  evident that the reliability group is automatically advised of all changes, reviews all 
tffixesH, and concurs with the actions taken? 

d. Do "fixes" of significant magnitude reach design review meetings? 
e. Can the contractor substantiate that failures in test  a r e  corrected promptly and that all 

other affected documentation and procedures a r e  made to agree in a timely manner with 
the equipment configuration a s  a result of changes? 

Paro. NO.  CONTRACTOR R E L l A B l L l T Y  PROGRAM P L A N  IMPLEMENTATION 1 (Fill in During Ewaluatron o/  Program Plans)  

- NARRATIVE COMMENTS AND CORRECTIVE ACTION - 
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3.8.18 Cont". - NARRATWE CObIMENTS A N D  CORRECTWE ACTION - 



267 

ACTIVITY AREA: 3.8 SPANDARDiZATIQN OF DESIGN SURVEYOR 
PRACTICES 

3.8.19 Typical a reas  covered in the standardization system include procedures for insuring 
formalization in drawings and specifications of "quick fixests made to correct failures 
in field use. 

Doc. No. Title Date 
- 

CONTRACTOR ORGANIZATION RESPONSIBILITY 

NPC 250-1 indicates this element is applicable to PRELIMINARY (2.2.2), INTERMEDIATE 
(2.2.3), and FORMAL (2.2.4) PLAN(s). 

a. Does the contractor have a documented procedure for the handling and processing of changes 
necessitated by failures in field use? 

b. Does this procedure completely delineate the action required to: 
1. Correct engineering drawings. 
2. Correct parts  lists. 
3. Correct end item specifications. 
4. Update spare parts and documentation. 
5. Update handbooks. 
6 .  Establish effectivity point. 
7. Prepare field change kits and documentation. 
8. Establish requirement of installation tools. 
9. Instigate contractual coverage. 
10. Establish disposition of affected material. 

c. Is  i t  evident that the reliability group is automatically advised of all changes, reviews all 
"fixesw and concurs with the actions taken? 

d. Do "fixes" of significant magnitude reach design review meetings? 

- NARRATIVE COMMENTS AND CORRECTIVE ACTION - 
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3.8.19 Conttd. - NARRATIVE COMMENTS AND CORRECTIVE ACTION - 



ACTIVITY AREA 3.9 

PARTS AND MATERIALS PROGRAM 



ACTIVITY AREA: 3.9 PARTS AND MATERlAbS SURVEYOR 
PROGRAM 

3.9 .0 .1  The contractor implements a program covering selection, reduction in number 
of types, specification, qualification and application review of par ts  and materials 
for all items to be used in the system. 

Doc. No. Title 

CONTRACTOR ORGANIZATION RESPONSIBILITY 

NPC 250-1 indicates this element is applicable to PRELIMINARY (2.2.2), INTERMEDIATE 
(2.2.3), and FORMAL (2.2.4) PLAN(@. 

The contractor should have, in operation, a documented method for the control of his stand- 
ardization efforts to control the selection, qualification and application of the various parts  
and materials. This method should be consistent with the program outlined in the Reliability 
Program Plan. 

a. Does the contractor have an identifiable, formally organized and competently managed 
group of qualified personnel with accompanying facilities to select, speeify, qualify, t e s t  
and apply par ts  and materials? 

b. Does this group document, publish, maintain and disseminate the results  of these 
activities ? 

c. Does the organizational chart indicate a reasonable distribution of engineers with supporting 
technical and clerical personnel assigned to perform these activities? 

d. I s  there an adequate number of key personnel with well defined and specific responsibilities 
in these activities commensurate with the magnitude of the task?  

- NARRATIVE COMMENTS AND CORRECTIVE ACTION - 
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3.9.0.1 Conttd. - NARRATIVE COMMENTS AND CONRECTlVE ACTION - 



ACTIVITY AREA: 3-9 PARTS APID LAFERCALO. SURVEYOR 
PR%RA& 

3.9.0.2 A description of the parts and materials program is  submitted a s  a part of the 
Reliability Program Plan. 

Doc. No. Title Date 

CONTRACTOR ORGANIZATION RESPONSI BlLlTY 

NPC 250-1 indicates this element is applicable to PRELIMINARY (2.2.2) and INTERMEDIATE 
(2.2.3) PLAN(s) only. 

a. Does the Reliability Program Plan include a description of the parts and materials program? 
b. As a minimum, does this description include items such as: 

1. Description and amount of manpower anticipated for assignment to parts and 
materials program. 

2. Documentation output of program. 
3. Implementation of documentation. 
4. Relationship with the reliability group. 
5. Relationship with the contractor's other functional units. 
6. Basic operating procedures. 
7. Facilities established for qualification testing. 

c. Is  it apparent that the contractor's reliability organization concurred with the parts and 
materials program as  presented in the Reliability Program Plan? 

d. Has NASA reviewed and approved the parta and materials program as presented in the 
Reliability Program Plan? 

e. Has the contractor had the opportunity to incorporate NASA's comments and suggestions 
on this program into his own operating procedures, and has he done so?  

- NARRATIVE COMMENTS AND CORRECTIVE ACTION - 

Continued on next page 



3 , 9 , 0 . 2  Cond'd, - NARRATIVE COMMENTS AND CORRECTIVE ACTION - 



A C T I V I U  YAREA: 3.9 PARTS AND MATERIALS 
PROGRAM 

3 . 9 . 0 . 3  Progress of the parts  and materials effort with problem a reas  encountered is reported 
in the periodic reliability progress reports. 

Doc. No. Title Date 

CONTRACTOR ORGANIZATION RESPONSIBILITY 

NPC 250-1 indicates this element is applicable to FORMAL (2.2.4) PLAN only. 

a. Is it evident that the contractor is regularly and promptly reporting his parts  and materials 
effort status in the periodic reliability progress reports a s  a readily identifiable section 
of the repor t?  

b. Does the contractor discuss problem areas  in sufficient depth outlining the problem, its 
causes and effects, method of ultimate resolution, and efforts of other participating 
groups such a s  reliability, for example? 

c. Does it appear that the overall reporting of the parts  and materials program status is 
well organized and well presented, and is indicative of the contractor's desire to perform 
adequately for the job requirements? 

- NARRATIVE COMMENTS AND CORRECTIVE ACTION - 

Continued on next page 
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3.9.0.3 Conttd. - NARRATIVE COMMENTS AND CORRECTIVE ACTION - 



ACTIVIW M a :  3.9 PARTS AND MATERIALS SURVEYOR 
PROGRAM 

3,9,1 PARTS m D  MATERIALS GROUP 

3.9.1.1 The contractor establishes a group of qualified specialists to act a s  advisors to the 
design groups on the application and selecijon of parts and materials and to conduct 
the parts program. 

Doc. No. Title Date 

CONTRACTOR ORGANIZATION RESPONSIBILITY 

NPC 250-1 indicates this element i s  applicable to PRELIMINARY (2.2.2), INTERMEDIATE 
(2.2,3), and FORMAL (2.2.4) PLAN(s) . 
a. Is  it apparent that the contractor's other functional groups respect the judgement of and 

solicit the advice and recommendations of the parts and materials specialists? 
b. Can the contractor produce or point out typical documentation that demonstrates the 

effectiveness of his specialists in their relationship with other functional units? 
c. Can he point out typical normal outputs of his advisors for the use and benefit of his other 

functional units? 
d. Does the reliability group have the responsibility and opportunity to collaborate and 

concur with the parts and materials specialists where reliability may be affected? 
e. Is  the reliability group automatically advised of all outputs of the specialists, either 

before formal dissemination of documentation for reliabilityt s concurrence, or after 
dissemination for reliability's information ? 

f. Is  there a close-coupled relationship between the parts and materials specialists and 
the reliability personnel ? 

- NARRATIVE COMMENTS AND CORRECTIVE ACTION - 

Continued on next page 
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3 . 9 , l . l  G0nticb, - N m R A T I V E  COMMENTS AND GORRECnVE ACTION - 



ACTIVITY AREA: 3.9 PARTS AND MATERiALS SURVEYOR 
PROGRAM 

3.9.11.2 A description of the organization and procedures pertinent to the parts and materials 
group is included in the Reliability Program Plan. 

Doc. No. Title Date 

CONTRACTOR ORGANIZATION RESPONSIBILITY . 

NPC 250-1 indicates this element i s  applicable to PRELIMINARY (2.2.2) and INTERMEDIATE 
(2.2.3) PLAN(s) only. 

a. Does the issue if effect of the Reliability Program Plan include a description of the parts 
and materials organization ? 

b. As a minimum, does this description include items such as: 
1. Organizational chart of key personnel. 
2. Description of the organization. 
3. Procedure in selecting qualified and other approved parts and materials for the system. 
4. Procedure for preparation of parts and materials specifications. 
5. Procedure in conducting qualification and requalification testing of parts and materials. 
6 .  Procedure for preparing lists of approved parts and materials. 
7. Procedure in the conduct of application reviews. 

c. Do the various procedures delineate the degree of formal collaboration and ultimate 
concurrence with the reliability group ? 

d. Has there been feedback from NASA expressing concurrence with the parts and materials 
organization and charter, its operating procedures, and its relationship with the reliability 
group and other functional units? 

e. If any of NASA's suggestions required the contractor to strengthen his procedures, for 
example, has he done so in a timely manner? 

- NARRATIVE COMMENTS AND CORRECTIVE ACTION - 
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3.9.1.2 Cont'd. - NM3RATIVE: COMMENTS AND CORRECTIVE ACTION - 



AC"O"l\blTY AREA: 3.9 PAWTO AND MATERIALS SURVEYOR 
PROGRAM 

3 . 9 . 2  PARTS SELECTION 

3.9.2.1 The contractor selects parts for the system on the basis of proven qualification of 
each part and material for i ts  application(s). 

Doc. No, Title Date - 

CONTRACTOR ORGANIZATION RESPONSIBILITY 

NPC 250-1 indicates this element is applicable to PRELIMINARY (2.2.2), INTERMEDIATE 
(2.2.3), and FORMAL (2.2.4) PLAN(s) . 
The surveyor should ascertain: 

(1) Whether NASA provided, to the contractor, data on parts already proven for other 
systems to limit the scope of his part selection effort, and (2) that the contract 
specifies an order of precedence for the selection of parts and materials. 

a. I s  it evident that the contractor has utilized NASA data in his part selection? 
b, Can the contractor show, by documented procedures, that the order of precedence 

(when specified) i s  well known to his personnel who select and review parts and materials? 
c. Is  it evident that parts having a history of high reliability, and parts recognized and 

identified a s  standard high reliability parts receive top attention by contractor's personnel 
a r e  referenced on parts l ists? 

d. Do the parts lists necessarily show some parts specified by Industry Standard designations 
which are  readily justifiable by the contractor? 

e. Does material call-out also reflect NASA's recommendations and requirements; MIL, JAN, 
FED or other government agency designation; Industry Standard designation; and contrac- 
tor 's  own designation in order of precedence where NASA may have elected to specify 
this stipulation ? 

f. Is  the reliability group monitoring and advising the part and material selection activity 
to make sure that their records contain no information adversely affecting part selection 
and part call-out ? 

- NARRATIVE COMMENTS AND CORRECTIVE ACTION - 

Continued on next page 
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3.9.2.1 C011t'd. - NARRATIVE COMMENTS AND CORRECTIVE ACTION - 



ACTIVITY AREA: 3.9 PARTS AND MATERIALS SURVEYOR 
PROGRAM 

3 , 9 , 2 , 2  The contractor selects parts  from sources employing effective reliability and 
quality programs in their manufacture. 

Doc. No. Title Date 

CONTRACTOR ORGANIZATION RESPONSIBILITY 

NPC 250-1 indicates this element is applicable PRELIMINARY (2.2.2), TNTERMEDIATE 
(2.2.3), and FORMAL (2.2.4) PLAN(s) . 
Since he is building equipment for a customer who must have utmost reliability, a resourceful 
contractor will take advantage of services offered. One of these services is the availability of 
Qualified Products Lists (QPL1s) for  a great number of par ts  and materials covered by military 
specifications. The "QPL" denotes vendors capable of and who have manufactured parts  to 
specification. 

Another scheme a resourceful contractor will do i s  create and maintain a complete history of 
par ts  and materials received, inspected and tested from all vendors and suppliers for an ex- 
tended period of time. The contractor may also create and maintain a complete history of all 
par ts  tested, qualified and rejected a s  a result of his regular and qualification testing. Results 
of integrated field report  data, failure reports  and line tes t  data will all serve to influence 
par t  sources. 

Generally, par t  manufacturers employing the more effective reliability and quality programs 
will be substantiated by parts  having the best part  history. 

I s  the contractor subscribing to and utilizing Qualified Products Lists  a s  a contributing 
basis of determining and confirming part  sources ? 
Are receiving, inspection and incoming test  data results automatically forwarded to the 
parts  and materials group, to the reliability group and to other applicable units? 
Are  field reports, failure reports, and line test  data also sent to these and other 
applicable units? 
Does the parts  and materials group have and systematically maintain drawings, par ts  spec- 
ifications, vendor data and other available historical data for eachpartused by the contractor ? 
Does the part  and materials group have the delegated responsibility for determining and 
recommending preferred sources of par ts  ? 
Does the parts  and materials group maintain a morgue of unreliable, failed, and other- 
wise unacceptable parts  ? 
Does the contractor make i t  a point to personally survey significant par ts  manufacturer's 
reliability and quality programs in operation at  their facilities? 
Does the contractor assist  and make his resources available to his subcontractors to 
expedite and integrate their part  and material procurement from approved sources ? 

Continued on next page 
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3.9.2,2 Contfd,  -NARRATIVE: COMMENTS AND 60RRlZCTIVE ACTION - 



ACTIVITY AREA: 3.8 PARTS AND MATERIALS, 
PROGRAM 

SURVEYOR 

3.9.2.3 Items aiready qualified to pertinent specifications a r e  chosen when possible. 

Doc. No. Title Date 

CONTRACTOR ORGANIZATION RESPONSIBILITY 

NPC 250-1 indicates this element is applicable to PRELIMINARY (2.2.2), INTERMEDIATE 
(2.2.3) ,  and FORMAL (2.2.4) PLAN(@. 

The contractor should have a book, list,  card  file, or  manual of par ts  that a r e  already qual- 
ified to pertinent specifications for the design engineer's ready reference. This standard 
manual will reduce the duplication of effort when an already existing part  will accomplish 
a task. 

a. I s  the contractor, particularly the parts  and materials group, continually publicizing 
and emphasizing the use  of parts  already qualified? 

b. Does he make it easy for the development and design personnel to acquire high reliability, 
standard and preferred par ts  for "bread-boarding", so that ultimately these parts  will 
be called for on the final par ts  l i s t s?  

c. Does he make it extremely difficult for a designer to obtain part  references that have 
a poor o r  questionable history or  record? 

d. When the par ts  and materials group discovers a "badtt part  called out, and if they a r e  
unsuccessful in convincing the designer to change to a preferred part, do they formally 
call upon the reliability group for assistance? 

e. Does i t  appear that the parts  and materials group is dynamic and progressive toward 
increasing the variety and scope of available qualified parts  through efforts such a s  
searching for additional approved sources for par ts  and materials, by investigating 
and testing new parts  and materials, and by conducting tests  to help vendors in meeting 
qualification requirements ? 

- NARRATIVE COMMENTS AND CORRECTIVE ACTION - 

Continued on next page 
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3.9 .2 .3  Cont'd. - NARRATIVE COMMENTS AND CORRECTIVE ACTION - 



ACTlVlTY AREA: 3.9 PARTS AND MATERIALS SURVEYOR 
PROGRAM 

3 . 9 . 2 - 4  The minimum practicable number of styles of each generic type i s  used. 

Doc. No. Title Date 

CONTRACTOR ORGANIZATION RESPONSIBILITY 

NPC 250-1 indicates this element is applicable to PRELIMINARY (2.2.2), INTERMEDIATE 
(2.2.3), and FORMAL (2.2.4) PLAN(s) . 
Ideally, the contractor should continually screen the parts  and materials used in his organi- 
zation, and should select and advocate the use of preferred styles, configurations, and values 
of each general type. Where equipment performance is not jeopardized through the use of a 
minimum practicable number of styles and values, both NASA and the contractor will gain 
the following : 
1. Improved production control. 
2. Economy of larger quantity procurement. 
3. Improved reliability part  history. 
4.  Reduction in possibility of introducing inferior parts  into equipment. 
5.  Reduction in variety and number of spare parts  and associated documentation. 

a. Is  it evident that the contractor is emphasizing the use of selected preferred values, 
tolerances, ratings, etc. within a given style or  par t?  

b. Is  he promoting the use of preferred sizes, styles, materials, finishes, lengths, con- 
figurations, shapes, thicknesses, etc. in the a rea  of raw materials, fastening devices 
and assembly hardware ? 

c. Is  he extending his selection efforts into the field of wiring and cabling through listings of 
preferred wire, wire sizes, insulating materials and terminations? 

d. Are there contractor prepared, maintained and distributed formal l ists  and charts 
promoting the use of standard, selected and preferred parts  and materials in his system? 

e. For  convenience, a r e  these l ists  and charts a part  of the contractor's formal operating 
and design manuals ? 

f, From the surveyor's general knowledge of the great scope, variety and number of parts  
available for use, does i t  appear that the contractor's par ts  and materials group is con- 
scientlously striving to provide an optimun~ number and materials to meet job requirements ? 

- NARRATIVE COMMENTS AND CORRECTIVE ACTION - 

Continued on next page 
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3.9.2-4 Conkld, - NARRATIVE COMMENTS AND CORRECTIVE ACTION - 



ACTIVITY AREA: 3.8 P A R n  AND MATERlALS SURVEYOR 
PROGRAM 

3.9.2.5 When selecting items previously qualified, the contractor devotes particular attention 
to currentness of data: applicability of bases of qualification, and adequacy of 
specifications. 

Doc. No. Title 

CONTRACTOR ORGANl f  ATlON RESPONSIBILITY 

NPC 250-1 indicates this element is applicable to PRELIMINARY (2.2.2), INTERMEDIATE 
(2.2.3), and FORMAL (2.2.4) PLAN@). 

a. Does the par ts  and materials group have a standard macdatory procedure whereby the 
personnel in the group thoroughly and promptly review and update par ts  drawings and 
subsequent lists, manuals and indexes against recently revised specifications, new vendor 
data and tes t  resul ts?  

b. Particularly in the case  of part  drawings based on Military Specifications, do the contrac- 
to r ' s  parts  drawings have a provision and a sign-off stating that the drawing agrees with 
its pertinent specification and the revision identification of the latest amendment, supple- 
ment or revision? 

c. Is  i t  apparent that the contractor's parts  drawings a r e  in general agreement with i ts  perti- 
nent specification and latest revision? 

- NARRATIVE COMMENTS AND CORRECTIVE ACTION - 

Continued on next page 
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3.9.2,5 Contfd, - NARRATIVE COMMENTS AND CORRECTIVE ACTION - 



ACTIVITY AREA: 3.9  PARTS AND MATERIALS SURVEYOR 
PROGRAM 

3.9,2.6 The results  of the parts  selection effort determine requirements for additional 
qualification testing. 

Doc. No. Title ]>ate 

CONTRACTOR ORGANIZATION RESPONSIBILITY 

NPC 250-1 indicates this element is applicable to PRELIMINARY (2.2.2), INTERMEDIATE 
(2.2.3), and FORMAL (2.2.4) PLAN(s) . 
I t  is highly improbable that the contractor is able to generate a complete selection of fully qual- 
ified parts  to meet all contractual requirements. There may be instances where parts qualified 
in the past to then existing requirements, will not meetpresent requirements. It is the contrac- 
tor Is responsibility to determine which available parts, with o r  without previous qualification 
history, stand the best chance of meeting new qualification requirements. The contractor de- 
vises new additional requalification testing requirements, or locates and tests  state-of-the-art 
parts, or develops new sources potentially capable of producing par ts  for the more stringent re-  
quirements, or combinations thereof. 

a. Does the contractor have a continuous indication of his qualified parts  status (per com- 
ponent) indicating: 
1. Par t s  fully qualified. 
2. Pa r t s  previously qualified undergoing further testing, 
3. Par t s  having test  data reviewed by cognizant NASA installation for qualification. 
4. Pa r t s  in qualification test. 
5. Parts to be received from vendors for test showing anticipated receipt and start-of- 

test  dates. 
b. Does this indicating l ist  spotlight those parts  which could jeopardize equipment perform- 

ance or delay delivery, thusalerting the contractor to consider alternate possibilities 
of resolution long before a situation becomes catastrophic ? 

c. Does this l is t  or other evidence indicate where the contractor may have requested ~va ive r s  
to contractual requirements where the requirements appeared unrealistic; o r  where par ts  
to meet contractual requirements were unavailable within the time limits imposed? 

d. Is it evident that the reliability group is automatically informed of qualification testing 
status and that their personnel participates in the resolution of problems that could 
hamper the overall program ? 

e. Is  it evident that potential part  problems a r e  brought to the attention of design reviews and 
parts  application reviews, and they were the subject of discussion with suggested alter- 
natives of approach for resolution? 

- NARRATIVE COMMENTS AND CORRECTIVE ACTION - 

Continued on next page 
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3.9.2 .6  Cont'd. - NAItRATIVE COMMENTS AND COIIIiEC'i'IVb; AC'l'ION - 



ACTIVITY AREA: 3.9 PARTS AND MATERIALS SURVEYOR 
PROGRAM 

3.9.2.7 The results of the parts selection effort are an important input to the approved parts 
l ist  for the system. 

Doc. No. Title 

CONTRACTOR ORGANIZATION RESPONSIBILITY 

NPC 250-1 indicates this element is applicable to PRELIMINARY (2.2.2), INTERMEDIATE 
(2.2.3), and FORMAL (2.2.4) PLAN(s) . 
To maximize uniformity of design and to avoid repetitious research, the contractor generally 
creates and maintains a complete parts and materials handbook issued specifically for a given 
equipment or  system. This working document i s  established to indicate the majority of stand- 
ard preferred parts and materials, and includes a listing of qualified parts that must beused 
to satisfy contractual requirements. 

a. Does the contractor have a readily identified parts and materials handbook sometimes 
referred to a s  a project data book or  equivalent? 

b. Is there a documented procedure for the parts and materials group to formally parti- 
cipate, a s  advisors, in preparing and monitoring this handbook? 

e. Is  there a documented procedure for the reliability group to continually monitor the con- 
tents d this handbook, and to recommend changes when deemed necessary? 

d, In the project data book activity, is it apparent that the liaison, cooperation and results 
bebeen design engineering, reliability and parts and materials personnel is effective 
and efficient? 

- NARRATIVE COMMENTS AND CORRECTIVE ACTION - 

Continued on next page 
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3 .9 .2 .7  Coi~ t 'd .  - NAI<IIA'rIVE COMMENTS AND COLiIiECTIVE ACTION - 



A C T I V I U  AREA: 3.9 PARTS AND MATERIALS SURVEYOR 
PROGRAM 

- - 
3.9.3 PARTS AND MATERLALS SPECIFICATIONS 

3.9.3.1 When tlie contractor and the cognizant NASA installation determine that adequate spec- 
ifications do not exist for certain parts  and materials to be used in the system, the 
contractor prepares specifications for such parts  and materials. 

Doc. No. Title Date 

CONTRACTOR ORGANlZATlON RESPONSIBIL ITY 

NPC 250-1 indicates thii element is applicable to INTERMEDIATE (2.2.3)  and FORMAL 
(2.2.4) PLAN(s) only. 

a. Does the contractor have an index or summary indicating that adequate specifications do 
or do not exist for parts  and materials used on a system? 

b. Does the parts  and materials group operate to a documented procedure o r  check l ist  to 
assure  uniformity and completeness in the preparation of specifications for parts  and 
materials ? 

c. Does i t  appear that the contractor takes the initiative in establishing whether available 
specifications a r e  adequate to fulfill requirements and takes necessary action, rather 
than wait for the cognizant NASA installation's recommendations? 

d, Do the reliability personnel have the functional opportunity to review, endorse o r  suggest 
improvements to all procurement specifications before release into the contractor's 
production system ? 

- NARRATIVE COMMENTS AND CORRECTIVE ACTION - 

Continued on next page 
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3.9.3.1 Cotlt'd. - NAIiRATIVE COMMENTS AND CORRECTIVE ACTION - 



A C T I V I T Y  AREA: 3.9 PARTS AND MATERIALS SURVEYOR 
PROGRAM 

3 .9 .3 .2  Parts and materials specifications are responsive to the applicable reliability and 
other mission criteria. 

Doc. No. Title Date 

CONTRACTOR ORGANIZATION RESPONSIBILITY 

NPC 250-1 indicates this element i s  applicable to INTERMEDIATE (2.2.3) and FORMAL 
(2.2.4) PLAN(s) only. 

a. Is the parts and materials group on automatic distribution for all design specifications 
used for a system? 

b. Before design specification revisions and additions are  filed, i s  there a formal procedure 
for each pertinent part and materials group personnel to review them for effect on pur- 
chase part specifications, test program and qualification status? 

c. Is it evident that each revision and addition i s  being reviewed for its effect on purchase 
part specifications, and that the required action i s  either schedules, in process or complete? 

d. In general, do the purchase part specifications and/or drawings include at least, the fol- 
lowing basic information and data: 
1. Outline and dimensions. 
2. Ratings and tolerances. 
3. Vendors identification. 
4. Application and derating data. 
5. Circuit diagrams. 
6. Overstress requirements. 
7. Marking ofparts. 
8. Special handling and warning notes. 
9. Specifications and standards to be met. 
10. Testing requirements to assure reliability and other mission criteria. 

e. Can the contractor demonstrate that random selected part specifications reflect and 
meet applicable design specification requirements ? 

- NARRATIVE COMMENTS AND CORRECTIVE ACTION - 

Continued on next page 



3 - 9 . 3 . 2  Contfd.  - NARRATIVE COMMENTS AND CORIIECTIVE ACTION - 



ACPlVITY AREA: 3.9 PARTS AND MATERIALS 
PROGRAM 

SURVEYOR 

3 . 9 . 3 . 3  Specifications are expressed in terms of conformance to readily measurable criteria. 

Doc. No. Title Date 

CONTRACTOR ORGANIZATION RESPONSIBILITY 

NPC 250-1 indicates this element is applicable to INTERMEDLATE (2.2.3) and FORMAL 
(2.2.4) PLAN(s) only. 

It i s  practically impossible for a surveyor to critically analyze a contractor's specifications 
for exact compliance to readily measurable criteria because of the ever increasing state-of- 
the-art advancements in this type of program. 

a. Does it appear that the reviewed specifications are  clear and concise in their requirements? 
b. Does it appear that the requirements a r e  stipulated a s  state-of-the-art standards? 
c. Does conversation with the contractor's test personnel indicate that requirements a re  

readily measurable with available test equipment, or with his own specialized test set-up? 

- NARRATIVE COMMENTS AND CORRECTIVE ACTION - 

Continued on next page 
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3 ,9 ,3 .3  Cont 'd,  - NARIiATIVE COMMENTS AND CORIIEC'GIVE ACTION - 



AC"TVITY AREA: 3.9 PARTS AND MATERIALS SURVEYOR 
PROGRAM 

3.9.3.4 Specifications include protective packaging requirements. 

Doc. No. Title Date 

CONTRACTOR ORGANIZATION RESPONSIBILITY 

NPC 250-1 indicates this element is applicable to INTERMEDIATE (2.2.3) and FORMAL 
(2.2.4) PLAN(@ only. 

Occasionally, a parts  o r  materials supplier will not be completely aware of damage that 
may occur during transit, normal handling and storage. For his own protection, the system 
contractor may want to guide the supplier in specifying packaging, packing and shipping 
instructions. 

a. Do specifications for critical par ts  include special handling and shipping instructions? 
b. Do the usual par ts  and materials specifications call out NASA, government, or industry 

recognized packaging and packing specifications ? 
c. Does the contractor's packaging and packing group review specifications for critical 

parts  to assure  adequate packaging and packing materials and procedures ? 

- NARRATIVE COMMENTS AND CORRECTIVE ACTION - 

Continued on next page 
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3.9.3.4 Cont 'd,  - NARRATIVE COMMEN'rS AND COEZIZECTIVE ACTION - 



ACTIVITY AREA: 3.9 PART% AND MAEERIALS SURVEYOR 
PROGRAM 

3 . 9 . 3 . 5  Parts  and materials specifications a re  available to the cognizant NASA installation 
for review. 

Doc. No. Title Date 

CONTRACTOR ORGANIZATION RESPONSIBILITY 

NPC 250-1 indicates this element is applicable to FORMAL (2.2.4) PLAN only. 

a. Has this requirement been incorporated in the contractor's operating procedures? 
b. Does the parts  and materials group have a listing of those specifications sent to NASA 

for review? 
c. Does the listing indicate those disapproved by NASA, and the contractor's final corrective 

action ? 
d. Does it appear that there may be an unusually high number of disapprovals in relationship 

to the number submitted? 
e. Is  it evident that the contractor is complying with this requirement? 

- NARRATIVE COMMENTS AND CORRECTIVE ACTION - 

Continued on next page 
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3.9.3.5 Cont'd. - NARRATIVE COMMENTS AND CORRECTIVE ACTlON - 



ACTIVITY AREA:  3.9 PARTS AND MATERIALS 
PROGRAM 

3.9.4 PARTS AND MATERIALS QUALIFICATTON TESTS 

SURVEYOR 

3.9.4.1 In the absence of adequate qualification data, the contractor designs and conducts 
qualification tests on par ts  and materials to determine their adequacy in meeting spec- 
ification requirements and for development of cr i ter ia  to be used in acceptance testing. 

Doc. No. Title Date 

CONTRACTOR ORGANIZATION RESPONSIBILITY 

NPC 250-1 indicates this element is applicable to PRELIMINARY (2.2.2), INTERMEDIATE 
(2.2.3), and FORMAL (2.2.4) PLAN(s) . 
This work element overlaps NPC 200-2, 4.3.1. Verify that the contractpr i s  complying with this require- 
ment without duplication of effort. 

NPC 200-2 states "Qualification tes ts  a r e  performed to demonstrate that the design is inher- 
ently capable of meeting estabiished requirements. The contractor designs qualification tests to: 
1. Locate significant failure modes. 
2. Determine the effects of varied s t r e s s  levels. 
3. Determine the effects of combinations of tolerances and drift of design parameters. 
4. Determine the effects of combinations and sequences of environments and of s t r e ss  levels. 

Destructive tes ts  and an inspection of disassembled art icles shall be included a s  appropriate. 
Qualification tests  shall be appropriate for the system performance, environments and asso- 
ciated t ime requirements." 

a. Does the contractor have a readily available log of qualification test status including, 
a s  a minimum: 
1. Identification of part. 
2. Test  objective. 
3. Test  scheduled. 
4. Cri teria for passing or  failing the test. 
5. Criteria for determining conformance o r  rejection of part. 
6. Final disposition. 

b. I s  it apparent by a review of typical qualification test specifications that tests  a r e  incorporated 
to bring out data and information with respect to Items 1, 2, 3, and 4 above ? 

c. I s  consideration given to marginal testing for critical i tems? 
d. Are  applicable environmental and load conditions verified by the test  program? 
e. Does the reliability group collaborate with the parts  and materials group on a formal 

basis designing qualification tests and evaluating results  ? 
f. Does the reliability group physically monitor qualification testing in progress? 

Continued on next page 



304 

3 . 9 . 4 . 1  Cont'd. - NAIIIIATIVE COMMENTS AND COI<IIECTIVE ACTION - 



ACTIVITY AREA: 3.9 PARTS AND MATERIALS SURVEYOR 
PROGRAM 

3.9.4.2 The contractor reports qualification status for parts  in the overall Qualification 
Status List (NPC 200-2, Paragraph 4,3,5), 

Doc. No. Title Date 

CONTRACTOR ORGANIZATION RESPONSIBILITY 

NPC 250-1 indicates this element is applicable to INTERMEDIATE (2.2.3) and FORMAL 
(2.2.4) PLAN(s) only. 

This work element overlaps NPC 200-2, parogroph 4.3.5. Verify that the contractor i s  complying with this require- 
ment without duplication of effort. 

NPC 200-2 states, "The contractor shall prepare and maintain a qualification status list showing 
the planned and completed qualification status of each part. The basis for any omission of qual- 
ification tests  shall be shown. Where qualification is based on tests conducted under the appli- 
cable contract, reference shall be made to the pertinent test reports or  data. Thequalification 
status l ist  and changes thereto shall be submitted for approval in a manner and a t  intervals 
mutually agreed upon with the NASA installation. " 

a. Does the contractor systematically maintain a qualification status l i s t?  
b. Does it include information such as: 

1. Planned and completed qualification of each part. 
2. Basis for omission of qualification tests. 
3. Pertinent test reports o r  data. 

c. Is  it readily confirmed that Qualification Status Lists I r e  being submitted to NASA for 
approval per stipulation ? 

d. Does the contractor's working status list indicate: 
1. Items having NASA approval. 
2. Items awaiting NASA disposition. 
3. Items rejected by NASA. 
4. Contractor's date of implementation of approved items and items waived. 

e. Is  there any evidence indicating that the contractor may have implemented parts  into his 
system befbre approval was rgceived from NASA within the time specified in the contract, 
or  by mutual agreement? 

- NARRATIVE COMMENTS AND CORRECTIVE ACTION - 

Continued on next page 
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3 .9 .4 .2  Gont'd. - NAIIIIA'I'IVE COMMEN'rS AND GOIIIIECTIVK AC'I'ION - 



ACTlVlTY AREA: 3.9 PARTS AND MATERIALS 
PROGRAM 

3.9-4.3 The contractor submits for NASA review test  specifications for parts  proposed for 
qualification testing. 

Doc. No. Title Date 

CONTRACTOR ORGANIZATION RESPONSIBILITY 

NPC 250-1 indicates this element is applicable to INTERMEDLATE (2.2.3) and FORMAL 
(2.2.4) PLAN(s) only. 

This work element overlaps NPC 200-2, paragraphs 7.3.1 and 7.3.2. Verify that the contractor is  complying with 
thin requirement wi thwt  duplication of effort. 

NPC 200-2 states (in essence) that specific written test  procedures shall be prepared and sub- 
mitted for each test operation to be performed by the contractor o r  his subcontractors. These 
procedures shall include a t  least the following: 
1. Identification of the article to be tested. 
2. Test objectives. 
3. Measuring and test  equipment to be used, specify range, accuracy and type. Specify the 

particular scale, dial o r  device to be observed. If recording type, indicate details of 
tape, film, sensitized paper o r  punchcards involved. 

4. Detailed operations to be performed by the test  operator including operational checks or  
preliminary calibration of test  setup. 

5. Exact method of measuring, including necessary manipulation of controls on the article 
involved, and on the measuring and test equipment. 

6. Conditions that must be maintained during test, including ambient o r  environmental con- 
ditions and precautions to be observed toprevent damage to the articles o r  instruments involved. 

7 .  Criteria for passing or failing the test, or for determining conformance o r  rejection of the article. 

Each characteristic to be observed shall be defined in terms of: 
1. The condition which should exist a t  each examination point. 
2. The tolerance conditions under which the characteristic being examined may be considered 

acceptable. 
3. The levels of limits of inputs o r  stresses. 

a. Does the contractor have a status list of test specifications being submitted to NASA for review ? 
b. Is  this l ist  comprehensive to the point where the contractor's current status of the testing 

program is self-evident? 
c. Do typical test specifications closely conform to the requirements listed above? 
d. Is  it evident that the date of submission of test specifications to NASA for reviewprecedes 

the contractor's start  of test by a t  least two weeks for those items in question? 

Continued on next page 
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3 . 9 . 4 . 3  Cout'd. - NAlilIA'GIVli: COMMEN'GS AND COIIIiEC'rIVE: AC'I'ION - 



AC"TVI"P AREA:  3.9 PARTS AND MATERIALS SURVEYOR 
PROGRAM 

3.9.4.4 Requalification of par ts  and materials is conducted to insure control over changes 
in items after initial qualification. 

Doc. No, Title Date 

CONTRACTOR ORGANIZATION RESPONSIBILITY 

NPC 250-1 indicates this element is applicable to PRELIMINARY (2.2.2) ,  INTERMEDIATE 
(2.2.3), and FORMAL (2.2.4) PLAN(@. 

This work element overlaps NPC 200-2, paragraph 4.3.4. Verify that the contractor i s  complying with this require- 
ment without duplication of effort. 

Requalification may be required when inspection, tests, or  operational data indicates the inade- 
quacy of a previously qualified article, or when the design has been changed. A basic intent 
of requalification is to detect and prevent the degradation of reliability of par ts  previously 
found to be satisfactory. Requalification shall be accomplished only after necessary cor- 
rective action has been implemented. 

a. Does the contractor have a readily available log of those items undergoing requalifi- 
cation testing ? 

b. Does the log spotlight the reason or  reasons for requalification testing? 
c. Does this log or  other pertinent document indicate status of: 

1. Generation or  revision, and submission of requalification testing specifications to 
NASA for review. 

2 .  Status of parts  undergoing requalification testing on overall Qualification Status List. 
d. I s  it evident that the reliability group participates just a s  actively with the par ts  and 

materials group in this a rea  a s  they do in qualification testing? 
e. Does it appear that the contractor is faced with an average number of items requiring re-  

qualification commensurate with the size and complexity of the equipment? 

- NARRATIVE COMMENTS AND CORRECTIVE ACTION - 

Continued on next page 
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3 . 9 . 4 . 4  Contfd. - NAREATIVE COMMENTS AND CORRECTIVE ACTION - 



ACTIVITY A R E A :  3.9 PARTS AND MATERIALS SURVEYOR 

PROGRAM 

3.9.5 APPROVED PARTS AND MATERLPlLS LISTS 

3.9.5.1 The contractor prepares l ists  of approved parts  and materials for use by his design 
engineers based on parts and materials selection studies and qualification tests. 

Doc. No. Title I)a te 
- - - 

CONTRACTOR ORGANIZATION RESPONSIBILITY 

NPC 250-1 indicates this element is applicable to PRELIMINARY (2.2.2), INTERMEDIATE 
(2.2.3), and FORMAL (2.2.4) , PLAN(s) . 
This work element overlaps N P C  200-2, paragraph 4.2.2. Verify that the contractor i s  complying with this require- 
ment without duplication of effort. 

The approved parts  and materials l ist  is another control technique intended to minimize the 
indiscriminate use of parts  and materials other than those approved and sanctioned by NASA 
and the contractor. A well-monitored and well-maintained l ist  such a s  this will help to in- 
crease reliability throughout the system. 

a. Does the contractor have a readily identified document or  handbook that includes a com- 
prehensive and carefully selected listing of the majority of approved parts  and materials 
for use on the system under contract? 

b. Does the contractor employ vigilance to detect that a non-approved part  is called for 
where an approved part  should have been used? 

c. Does the contractor have a documented procedure whereby the offensive part  is referred 
to the attention of the group originally specifying it, so that i t  can be corrected? 

d. Does it appear that the function, use, format, maintenance and distribution of this hand- 
book is so  well organized and publicized that there is little excuse for parts  other than 
those approved being called for in the system's parts  l i s ts?  

- NARRATIVE COMMENTS AND CORRECTIVE ACTION - 

Continued on next page 
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3 9 5 1 Contfd. - NARRATIVE COMMENTS AND COIIIIECTIVE AACION - 



A C T I V ~ T Y  AREA: 3.9 PARTS AND MATERIALS SURVEYOR 
PROGRAM 

3 , 9 , 5 . 2  The approved parts  and materials l ists  a r e  submitted to the cognizant NASA instal- 
lation for review. 

Doc. No. Title Date --- 

CONTRACTOR QRGANIZATION RESPONSIBILITY 

NPC 250-1 indicates this element is applicable to INTERMEDIATE (2.2.3) and FORMAL 
(2.2.4) PIAN(s) only. 

a, Is  it evident that these lists, additions,and revisions a r e  being submitted, in a timely 
manner, to NASA for review? 

- NARRATIVE COMMENTS AND CORRECTIVE ACTION - 

Continued on next page 
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3.9.5.2 Contfd. - NAERATIVE COMMENTS AND CORliEGTIVE ACTION - 



ACTIVITY AREA: 3.9 PARTS AND MATERIALS SURVEYOR 
PROGRAM 

3 . 9 . 6  PARTS AND MATERIALS APPLICATION REVIEW 

3,9.6.1 Prior to finalization of the design of each component ("blzck box") the contractor o r  
sub-contractor conducts a thorough applications review to determine the applicability 
of each part, material (or design feature) in that design to mission profile require- 
ments (including environme~t) . 

Doc. No. Title Date 

CONTRACTOR ORGANIZATION RESPONSIBILITY 

NPC 250-1 indicates this element is applicable to INTERMEDIATE (2.2.3) and FORMAL 
(2.2.4) PLAN(s) only. 

The normal design cycle should involve several check points that permit specialized personnel 
to contribute their information regarding the application of each part, material, or design 
feature. This '!application review" should be conducted prior to release of the drawings for 
fabrication. 

a. Does the contractor have an "application review" prior to drawing release? 
b. What is the functional relationship of the specialists to the design personnel? (i, e. Does 

the specialist have the prerogative to require adesignchange if material is incorrectly 
applied?) 

c. Has the contractor conducted such "application reviews" on the current contract? 

- NARRATIVE COMMENTS AND CORRECTIVE ACTION - 

Continued on next page 
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3.9,G. 1 Cont'd. - NAIIRATIVE COMMENTS AND COWIiECTIVE ACTION - 



ACTIVITY AREA: 3.9 PARTS AND MATERIALS SURVEYOR 
PROGRAM 

3 . 9 . 6 . 2  The parts  and materials application reviews a r e  thoroughly documented. 

Doc. No. Title - Date 

CONTRACTOR ORGANIZATION RESPONSIBILITY 

NPC 250-1 indicates this element is applicable to PRELIMINARY (2.2.2), INTERMEDIATE 
(2.2.3) ,  and FORMAL (2.2.4) PLAN(s) . 
The contractor should maintain adequate records which will provide information on the applica- 
tion reviews. Such information can prove exceedingly valuable if a part o r  material proves 
unreliable when subjected to the actual environment. 

a. Has the contractor maintained an accurate documentation of the parts  and materials 
application review ? 

b. Do these records demonstrate the many changes and improvements resulting from 
the review ? 

c. Does the actual equipment reflect any of these changes? I s  an example available? 

- NARRATIVE COMMENTS AND CORRECTIVE ACTION - 

Continued on next page 
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3. 9.6 .2  Co~zt'd, - NAIIItA'GIVE COMMENTS AND C(lllIiEC'r1tTE AGTION- 



ACTIVITY AREA: 3.9 PART5 AND M A E R I A L S  
PROGRAM 

3,9.6.3 The application reviews a r e  a "checklist1r item for formal design reviews. 

Doc. No. Title Date 

CONTRACTOR ORGANIZATION RESPONSIBILITY 

NPC 250-1 indicates this element is applicable to  PRELIMINARY (2.2.2), INTERMEDLATE 
(2.2.3), and FORMAL (2.2.4) PLAN(s) . 
* See paragraph 3.6.1. a for reference. 

a. Have the application review reports been included a s  a "checklist" item for the formal 
design review ? 

- NARRATIVE COMMENTS AND CORRECTIVE ACTION - 

Continued on next p q e  



320 

3 - 9 ,  (i, 3 Conl'd, - NANlIA'rIVE COMMENTS AND COIIItECTIVL AAC'I'ION - 



ACTIVITY AREA: 3.9 PARTS AND MATERIALS SURVEYOR 
PROGRAM 

3.9.6.4 Within 30 days of completion of each applications review, documentation is available 
for review by the cognizant NASA installation. 

Doc. No. Title Date 

CONTRACTOR ORGANIZATION RESPONSIBILITY 

NPC 250-1 indicates this element is applicable to INTERMEDIATE (2.2.3) and FORMAL 
(2.2.4) PLAN(s) only. 

The data resulting from the applications review can be used a s  an excellent measure of the 
effectiveness of the review. This data should be complete and concise and reflect the fact 
that problems were located and solutions proposed. A check of later  documentation should 
show that the proposed solution was accepted or rejected. 

a. Has the subject documentation been made available to cognizant NASA installation within 
time period specified? 

b. Does this documentation define a problem area  and propose any solution? 
c. Has the proposed solution been applied to practice? 

- NARRATIVE COMMENTS AND CORRECTIVE ACTION - 

Continued on next page 
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3.9.6.4 Cont'd. - NAIiRA11'IVE COMMENTS AND CORRECTIVE AG'I'ION - 



ACTIVITY AREA:  3.8 PARTS AND MATERIALS 
PROGRAM 

3 .9 .6 .5  The co~~t rac tor  takes immediate action to correct m y  deficiencies uncovered during 
parts and materials application reviews. 

Doc. No. Title Date 

CONf RACTOR ORGANIZATION RESPONSIBILITY 

NPC 250-1 indicates this element is applicable to PRELIMINARY (2.2.2), INTERMEDIATE 
(2.2.3)?, and FORMAL (2.2.4) PLAN(s). 

a. Does the contrmtor take immediate action to corm& any deficiencies uncovered during 
reviews ? 

b. How is this demonstrated or proven? 

- NARRtLTIVE COMMENTS AND CORRECTIVE ACTION - 

Continued on next page 
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3. $1. 6.5 Cont'cl. - NAIZ1tArFIVE COMMENTS AND COIIRI<C'FIVli ACTION - 



ACTIVITY AREA 3.10 

EQUIPMENT LOGS 



ACUIVITY AREA: 3.10 EQUIPMENT LOGS SURVEYOR 

3.10.1 ?'he contractor maintains a separate log for each major component, subsystem, and 
system throughout the development, inspection, and test  phases and the operation phase 
prior to launch. 

Doc. No. Title Date 

CONTRACTOR ORGANIZATION RESPONSIBILITY 

NPC 250-1 indicates this element is applicable to PRELIMINARY (2.2.2), INTERMEDIATE 
(2.2.3), and FORMAL (2.2.4) PLAN(s). 

Trouble, failure, and performance data on every part, component, subsystem, and system 
should be completely and accurately collected, processed, analyzed and disseminated in a 
minimum of time to all pertinent a reas  within the contractor's organizations to the suppliers 
concerned, and be available to the cognizant NASA installation o r  i t s  designated representative. 

a. Is  the accumulated data properly recorded on a prepIanned form to insure the required 
results a r e  adequateiy documented? 

b. Is  the generated data accumulated in a centrally controlled area,  for proper screening, 
processing, and retention? 

c.  Is  there evidence that a separate log is maintained for each major component, subsystem, 
and system? 

- NARRATIVE COMMENTS AND CORRECTIVE ACTION - 

Continued on next page 
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3 .  10. 1 Contvd,  - NAIIIIATIVE COMMENTS AND C0It1iECfI'TirI+: AC'I 'JON - 



ACTIVI"T YRRE: 3.90 EQUIPMENT LOGS SURVEYOR 

3.10 .2  The equipment log i s  identified to the equipment to which i t  pertains. 

Doc. No. Title Date 

CONTRACTOR ORGANIZATION RESPONSIBILITY 

NPC 250-1 indicates this element is applicable to PRELIMINARY (2.2.2), INTERMEDIATE 
(2.2.3), and FORMAL (2.2.4) PLAN(s). 

a. Does the equipment log include a complete description of the item? 
b. Does the log identify the item correctly and show the proper serial number? 

- NARRATIVE COMMENTS AND CORRECTIVE ACTION - 

Continued on next page 





ACTIVITY AREA: 3.10 EQUIPMENT LOGS SURVEYOR 

3 . 1 0 . 3  The equipment log is  maintained in chronological order and accounts for all periods of 
time, includ-ing idle periods, and any movements of the item. 

Doc. No. Title Date 

CONTRACTOR ORGANIZATION RESPONSIBILITY 

NPC 250-1 indicates this element is applicable to PRELIMINARY (2.2.2), INTERMEDIATE 
(2.2.3), and FORMAL (2.2.4) PLAN(s). 

The equipment log must give a history of the item in a complete and clear fashion. It must 
account for idle periods and movements of the item in a manner which gives a complete picture 
of the item in a chronological way. 

a. Is  there evidence that contractor is maintaining records of inspections and tests performed 
throughout the entire development, fabrication, and assembly processes? 

b. Does the contractor account for idle periods of time? 
c. Does the contractor account for movements of the item? 
d. Has a check been made for unaccounted periods of time? 
e. Does the log show all discrepancies and corrections made? 

- NARRATIVE COMMENTS AND CORRECTIVE ACTION - 

Continued on next page 
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3.10,s Contgd. - NARRATIVE COMMENTS AND COIiliECTIVG ACTION - 



ACTIVITY AREA:  3.10 EQUIPMENT LOGS SURVEYOR 

3.10,4 Equipment log entries shall include a t  least the following: 
1. Date and time of entry. 
2. Identity of test or  inspection. 
3. Environmental conditions. 
4; Characteristics being investigated. 
5. Parameter measurements. 
6. Complete identification of instrumentation used, including serial  numbers and 

calibration date. 
7. Failure observations and failure report reference. 
8. Accumulated operating time. 
9. Cumulative number of duty cycles to date. 

10. Discrepancies between the item tested and pertinent specifications o r  drawings. 
11. Repair and maintenance record. 
12. Record of pertinent, unusual, or questionable occurrences involving the equipment. 
13. Action taken to have Itquick fixes" in test formalized a s  design changes and 

drawing changes. 
14. Identity of individual making entry. 

Doc. No. Title Date 

CONTRACTOR ORGANIZATION RESPONSIBILITY 

NPC 250-1 indicates this element is applicable to PRELIMINARY (2.2.2), INTERMEDIATE 
(2.2.3), and FORMAL (2.2.4) PLAN(s). 

This work element overlaps NPC 200-2, parogroph 14.2.3, 14.2.4, and Section 9. Verify that the contractor is 
complying with this requirement without duplication of effort. 

a. Do the equipment logs include the above items? 
b. Are the entries complete and self-explanatory? 

- NARRATNE COMMENTS AND CORRECTIVE ACTION - 

Continued on next page 
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3.10.4 C ~ n t ' d .  - NARKATWE COMMENTS AND CORRECTWE ACTION - 



ACTIVITY AREA: 3.10 EQUIPMENT LOGS SURVEYOR 

3.10.5 The contractor submits a p r o p s 4  format for equipment logs for approval by the cog- 
nizant NASA installation a s  part of the Reliability Program Plan. 

Doc. No. Title Date 

CONTRACTOR ORGANIZATION RESPONSIBILITY 

NPC 250-1 indicates this element is applicable to INTERMEDIATE (2.2.3) PLAN only. 

If the NASA installation has requested a standard format for submission and follow-up data, 
the contractor should follow this established format. 

a. Is  there evidence that the NASA installation has requested a particular format? 
b. Is  the format being used, approved by the customer? 

- NARRATIVE COMMENTS AND CORRECTIVE ACTION - 

Continued on next page 
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3.10.5 Contqd. - NARRATIVE COMMENTS AND CORRECTWE ACTION - 



ACT IVlTY AREA: 3.10 EQUIPMENT LOGS SURVEYOR 

3.10 .6  Equipment logs are  available for inspection with the equipment whether at the con- 
tractor fs facilities or another location. 

Doc. No. Title Date 

CONTRACTOR ORGANIZATION RESPONSIBILITY 

NPC 250-1 indicates this element is applicable to FORMAL (2.2.4)  PLAN only. 

This statement i s  interpreted to include both operating time during manufacture and field use. 
The equipment log should be attached or packaged with the item at all times. Equipment logs 
need not necessarily be submitted to NASA, but shall be available. 

a. Are equipment logs maintained and available? 
b. Does the contractor perform inspections periodically to insure availability of logs? 
c. Are the equipment logs suitably protected against damage, soil, etc. ? 

- NARRATIVE COMMENTS AND CORRECTIVE ACTION - 

Continued on next page 
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3.10.6 ContV. - NARmTIVE COMMENTS AND CORRECTIVE ACTION - 



SECTION 4 

ACTIVITY AREA 4.0 

TESTING AND RELIABILITY EVALUATION 



ACTIVITY AREA: 4.0 TESTING AND RELIABILITY SURVEYOR 
EVALUATION 

4 . 1  GENERAL 

4.1.1 The contractor has  established a program to evaluate system reliability throughout 
the design and development process. 

Doc. No. Title Date 

CONTRACTOR ORGANIZATION RESPONS18111TY 

NPC 250-1 indicates this element i s  applicable to PRELIMINARY (2.2.2), INTERMEDIATE 
(2.2.3), and FORMAL (2.2.4) PLAN@). 

This work element overlaps NPC 200-2, paragraphs 4.3, 7.3, 7.4, 5.6, and 5.3.1.9. Verify that the contractor is 
complying with this requirement without duplication of effort. 

The contractor describes the detailed approach and procedures to implement a complete 
reliability evaluation program. In general, the program will include the parallel efforts 
of an integrated test program and reliability assessment. The reliability evaluation pro- 
gram is maintained current. 

a .  Has a program to evaluate system reliability been established? 
b. Is  there evidence that this program evaluates reliability throughout the design and de- 

velopment process ? 
c .  Does the reliability evaluation program include subcontractor's plans? 
d.  Does the reliability evaluation program include testing schedules, assessment sched- 

ules, and facility requirements ? 
e .  Does the reliability evaluation plan specify procedures to assure  that replacement 

parts  possess as  high an inherent reliability a s  the original par ts?  

- NARRATIVE COMMENTS AND CORRECTWE ACTION - 

Continued on next. page 



4 . 1 . 1  Cont'd. - NARRATIVE COMMENTS AND CORRECTIVE ACTION - 



ACTIVITY AREA: 4.0 TESTING AND RELIABILITY SURVEYOR 
EVALUATION 

4.1.2 The contractor has established an integrated system test program. 

Doc. No. Title Date 

CONTRACTOR ORGANIZATION RESPONSIBILITY 

NPC 250-1 indicates this element i s  applicable to PRELIMINARY (2.2.2), INTERMEDIATE 
(2.2.3), and FORMAL (2.2.4) PLAN(s) . 

The contractor has established in detail an integrated test program relationship to the relia- 
bility assessment. The applicability of each test  to the overall program i s  defined, including 
the requirements for the test, the degree of testing, and planned use of test data. Detailed 
cost, time phasing, and schedule information is  provided for each test to be performed. 
Flow diagrams may be utilized to clearly show detailed information. 

a.  Has an integrated test  program been established? 
b. Can i t  be shown that the reliability prediction/assessment models were used as  a basis 

in the development of the test program planning? 
c. Does the integrated test program cover testing of systems, subsystems, and components? 
d. Does the integrated test program list test equipment and facilities to be used? 

- NARRATIVE COMMENTS AND CORRECTIVE ACTION - 

Continued on next page 
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4 . 1 . 2  Cont'd. - NARRATIVE COMMENTS AND CORRECTIVE ACTION - 



ACTIVITY A R E A :  4.0 TESTING AND RELIABlLlTy SURVEYOR 
EVALUATION 

4 . 1 . 3  The contr'zctor has estabfished and conducts a Reliability Assessment Program using 
the results of the test program. 

Doc. No. Title Date 

CONTRACTOR ORGANIZATION RESPONSIBILITY 

NPC 250-1 indicates this element is applicable to INTERMEDIATE (2 .2 .3)  and FORMAL 
(2 .2 .4 )  PLAN(s) only. 

The contractor makes an analytical determination of numerical reliability of a system or  
portion thereof without actual demonstration testing. Such assessments usually employ 
mathematical modeling, use of directly applicable results of tests  on system hardware, and 
some use of estimated reliability figures. 

a. Has a program of Reliability Assessment been established? 
ib. 2s the assessment program based upon the results of the test program? 
c, rIs there a medium of proof that the empirical data is being used to update the reliability pre- 

$diction models into reliability assessment models? 
d. 1s there documentation indicating that the reliability assessment program is being conducted 

b parallel with the integrated test programs ? 

- NARRATIVE COMMENTS AND CORRECTIVE ACTION - 

Continued on next page 
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4 . 1 . 3  Cont'd. - NARRATIVE COMMENTS AND C O m E G T W E  ACTION - 



4.1.4 The Reliability Evaluation Program i s  designed to produce the data necessary fur 
determination of the degree of system conformance t o  contractual reliability 
requirements. 

Doc. No. Title Date - - 

CONTRACTOR ORGANIZATION RESPONSIBILITY 

NPC 250-1 indicates this element is applicable to INTERMEDIATE (2.2.3) and FORMAL 
(2.2.4) PLAN(s) only. 

The contractor has complied the empirical test data and a summary of test results for deter- 
mining the degree of system conformance to contractual reliabilit-c. ~rzquirements. 

a. Has a program been developed to determine whether the syscem conforms to the relia- 
bility requirements ? 

b. Does this system meet the reliability requirements? 

- NARRATIVE COMMENTS AND CORRL, rIVE ACTION - 

Continued on next page 
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4 . 1 . 4  Gont'd. - NARRATIVE COMMENTS AND CORRECTIVE ACTION - 



ACTIVITY AREA: 4.6 TESTING AND REbEABlLlPV SURVEYOR 
EVALUAT18N 

4.1.5 The contractor's reliability organization is responsible for the overall reliability 
evaluation program. 

Doc. No. Title Date 

CONTRACTOR ORGANIZATION RESPOHSIBILITY 

NPC 250-1 indicates this element is applicable to  PRELIMINARY (2.2.2) ,  INTERMEDIATE 
(2 .2 .3 ) ,  and FORMAL (2.2.4)  PLAN(s). 

The contractor's reliability organization has a s  a primary objective the attainment of relia- 
bility requirements and goals of the program. The reliability organization must be assured 
that all parts  of the program a r e  directed toward this end. 

a .  Is  the contractor's reliability organization responsible for the evaluation program? 
b. How is this control maintained? 
c .  Does the contractor's reliability group check the integrated test  program? Is  there 

documentary proof? 

- NARRATIVE COMMENTS AND CORRECTIVE ACTION - 

Continued on next page 
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4 . 1 . 5  Cont3dd. - N A  TIVE COMMENTS AND CORRECTWE ACTION - 



ACTIVITY AREA: 4.0 TESTING AND RELIABILITY SURVEYOR 
EVALUATION 

4.1.6 The contractor's reliability organization is  responsible for insuring that the integrated 
test  program adequately contributes to reliability evaluation a t  the system, subsysteni, 
and component levels. 

Doc. No. Title Date 

CONTRACTOR ORGANIZATION RESPONSIBILITY 

NPC 250-1 indicates this element is applicable to PRELIMINARY (2.2. 2), INTERMEDLATE 
(2.2.3), and FORMAL (2.2.4) PLAN@). 

The contractor's reliability organization does not normally have the primary responsibility 
for testing, but must assure themselves that the integrated test program contributes to 
reliability evaluation at the various levels. 

a .  Is  there evidence that the contractor's reliability organization insures that the integrated 
test program contributes to reliability evaluation? 

b. How is the responsibility and control delegated from the manager of reliability? 

- NARRATIVE COMMENTS AND CORRECTIVE ACTION - 

Continued on next page 
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4.1.  B Cont'd. - NARMTIVE COMMENTS AND CORRECTIVE ACTION - 



ACTIVlTY AREA: 4.0 TESTING AND REbiABlbiT"/ SURVEYOR 
EVMLUATlON 

4 .2  RELMBILITY EVALUATION PLAN 

4.2.1 As a separate section of the Reliability Program Plan, the contractor submits a com- 
prehensive plan of the reliability evaluation program. 

Doc. No. Title Date 

NPC 250-1 indicates this element i s  applicable to INTERMEDIATE (2.2.3) PLAN only. 

This has been submitted initially as  part of NPC 250-1, paragraph 2.2, Reliability Program 
Plan, and a s  part of the plan must be submitted to the NASA installation for approval. 

a .  Has the reliability evaluation plan been approved by cognizant NASA installation? 

- NARRATIVE COMMENTS AND CORRECTIVE ACTION - 

Continued on next page 
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4 . 2 . 1  Cont'd. - NAIZRATIVE COMMENTS AND CORIZECTIVE ACTION - 



ACTIVITY AREA: 4.0 TESTING A N D  R E L I A B I L I T Y  SURVEYOR 
E V A L U A T I O N  

4 . 2 . 2  The reliabilMy evaluation plan includes : 

1 .  A detailed outline and schedule of the integrated testing program in relation to 
reliability assessment (analytical) models and assessment schedule. 

2. T,esting costs. 
3. All tests, except minor component level design feasibility o r  experimental analysis 

tests  and parts qualification tests .  (Quality tests  a r e  covered elsewhere.) 
4. A description of the role of tests in evaluation, and an outline of alternative actions 

as  may be determinable to be taken as  a result of each test. 
5. The requirement for types and degrees of testing based on the models. 
6 .  A description of the planned use of test data in confirming o r  adjusting the assess- 

ment models and in the determination of quantitative system reliability. 

Doc. No. Title Date 

CONTRACTOR ORGANIZATION RESPONSIBILITY 

NPG 250-1 indicates this element is ap@icahLe $0 INTERMEDEATE (2.2.3) and FORMAL 
(2.2.4) PLANGs), ody. 

The reqarenoent is formulated in such a manner that the reliability evaluation plan will be com- 
pl&e ad cmnbia the proper data, The checklist below will serve to validate the content of 
the @an, 

a, 8ut3ine and schedule d a t i v e  to  analytical models. 
b, Testing costs. 
c, MK tests except qualification tests (listed). 
d. Test description and-alternative. 
e. Types and degrees of testing based on models. 
f .  Planned use of data to adjust models. 

- NARRATIVE COMMENTS AND CORRECTWE ACTION - 

Continued on next page 
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4 . 2 . 2  Cont'd. - NARRATIVE COMMENTS AND CORRECTWE ACTION - 



ACTIVITY AREA: 4.0 TESTING AND RELIAB1LlTY SURVEYOR 
EVALUATION 

4 . 3  TESTING 

4 . 3 . 1  SCGPE 

4 . 3 . 1 . 1  The integrated test program is designed to evaluate all aspects of the performance 
capability of the system and its elements. 

Doc. No. Title Date 

CONTRACTOR QRGANIZATION RESPONSIBILITY 

NPC 250-1 indicates this element i s  applicable to PRELIMINARY (2.2.2), INTERMEDIATE 
(2.2.3), and FORMAL (2.2.4) PLAN(s). 

The system test programs have been designed to be conducted in three functional divisions 
or  categories. 

Category I - consists of development testing and evaluation of the individual com- 
ponents, subsystems, and, in certain cases, the complete system. 

Category 11 - consists of development testing and evaluation, and covers the inte- 
gration of subsystems into a complete system in a s  near an operational con- 
figuration a s  i s  practicable. 

Category I11 - consists of testing and evaluating operational systems. These tests 
include all components, support items, personnel skills, technical data and pro- 
cedures and are  performed under a s  near operational conditions a s  practicable. 

a. Does the test program satisfactorily measure the performance capability of the system? 
b. Has the test program been documented? 
c. Does the integrated test program define methods and procedures for prevention of con- 

tamination during test? Such as  clean room facilities? 

- NARRATIVE COMMENTS AND CORRECTIVE ACTION - 

Continued on next page 
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4 . 3 . 1 . 1  Conl'd - NARMTIVE COMMENTS AND CORRECTIVE ACTION - 



ACTIVITY AREA: 4.0 TESTING AND RELiABiLiTY SURVEYOR 
EVALUATION 

4.3.1.2 The test program includes evaluation of reliability at system and lower levels. 
Included here a r e  environmental, prototype thermal model, qualification, and 
proof tests .  

Doc. No. Title Date 

CONTRACTOR ORGANIZATION RESPONSIBILITY 

NPC 250-1 indicates this element is applicable to PRELIMINARY (2.2.2), INTERMEDIATE 
(2.2.3), and FORMAL (2.2.4) PLAN(s) . 
The surveyor should check to see that the test  program contains at least the items listed below: 

a .  Environmental. 
b. Prototype. 
c. Thermal model. 
d. Qualification tests. 
e .  Proof tests. 

a. Has the contractor's program complied with all of the requirements? 

- NARRATIVE COMMENTS AND CORRECTIVE ACTION - 

Continued on next page 
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4 . 3 .  1 . 2  Cont'd. - NARRATIVE COMMENTS AND CORRECTIVE ACTION - 



ACTiVtTUAREA: 4.0 TESTING AND REblABlLlPV SURVEYOR 
EVALUATION 

4 . 3 . 1 . 3  Non-flight hardware environmental tests  include overstress,  test-to-failure, and 
life testing. 

Doc, No. Title Date 

CONTRACTOR ORGANIZATION RESPOKSIBILITY 

NPC 250-1 indicates this element i s  applicable to INTERMEDIATE (2.2.3) and FORMAL 
(2.2.4) PLAN(s) only. 

Non-flight hardware, by definition, is that equipment which is not directly involved in the 
actual flight, such as  off-the-line ground support equipment. 

This classification of equipment can be tested to overstress, tested to failure, etc. 

a.  Does the environmental test program include overstress, test to failure, and 
life testing? 

b. Does this plan specifically define the length of time for test to failure? 
c .  Does the environmental test specify the conditions that must be maintained during test- 

ing such as ambient o r  other environmental conditions? 
d. Does the environmental test specify precautions to be observed to prevent damage to 

articles or instruments involved? 

- NARRATIVE COMMENTS AND CORRECTIVE ACTION - 

, iwd on next page 
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4 . 3 . 1 . 3  Cont'd. - NARRATIVE COMMENTS AND CORRECTIVE ACTION - 



ACTiVITV AREA: 4.0 TESTING AND RELIABILITY 
EVALUATION 

SURVEYOR 

4.3.1.4 Overstress,  test-to-failure, and life environmental tests  a r e  avoided in the testing of 
flight hardware except as  prescribed in the flight assurance test specifications. 

Doc. No. Title Date 

W T R A C T O R  ORGANIZATION RESPOMSI BIL1TY 

NPC 250-1 indicates this element is applicable to INTERMEDIATE (2.2.3) and FORMAL 
(2 .2 .4)  PLAN(s) only. 

The contractor's flight assurance test  specification delineates overstress, test-to-failure, 
and life environmental tests  which a r e  avoided in the testing of flight hardware. 

a. Are the  severe and damaging environmental tests avoided, except when required in  the 
flight assurance tes ts?  

b. Does the environmental test plan specifically state that parts or  components a r e  to be 
marked for "non-flight usage" i f  they have been overstressed? 

- NARRATIVE COMMENTS AND CORRECTIVE ACTION - 

C o n t i m d  on next page 



360 

4 . 3 . 1 . 4  Cont'd. - NARMTIVE COMMENTS AND CORRECTIVE ACTION - 



ACTIVITY AREA: 4.0 f ESTlNG AND REbfdaBILiTV SURVEYOR 
EVALUATION 

4 .3 .1 .5  The contractor conducts specified flight assurance tests  on% flight hardware. 

Doc. No. Title - Date 

CONTRACTOR ORGANIZATION RESPONSIBILITY 

NPC 250-1 indicates this element i s  applicable to INTERMEDIATE (2.2.3) and FORMAL 
(2.2.4) PLAN(s) only. 

The contractor conducts a test o r  ser ies  of tests  to ascertain that an item of flight hardware 
meets specified environmental and performance criteria established to confirm that the specimen 
in question is flight-worthy. The flight assurance tests  a r e  conducted at the component, sub- 
system, o r  system level on specimens of hardware which have not been previously subjected 
to severe test  o r  handling treatments, but which a r e  identical to the qualification test  specimens 
in all physical respects and in the methods and controls used in their fabrication. 

a .  Does the test  plan include all aspects of the flight assurance tes ts?  
b. Has all flight hardware been subjected to these tes ts?  
c. Is  there evidence that the results of the flight assurance tests  have been documented? 

- NARRATIVE COMMENTS AND CORRECTIVE ACTION - 

Continued on next page 



4.3 .1 ,  ti Cont'd. - NARRATIVE COMMENTS AND CORRECTIVE ACTION - 



ACTIVITY AREA: 4.0 TESTING AND RELiABlbllV SURVEYOR 
EVALUA"B"COt.8 

4 . 3 . 2  CONCEPT OF TESTING 

4 . 3 . 2 . 1  Testing i s  directed toward assessing the hardware performance capability, 
identification of potential failures which a re  not revealed in design reviews 
and reliability analysis, obtaining failure rates and other numerical relia- 
bility data. 

Doc. No. Title Date 

CONTRACTOR ORGANIZATION RESPONSIBILITY 

NPC 250-1 indicates this element i s  applicable to PRELIMINARY (2 .2 .2) ,  INTERMEDIATE 
(2.2.3) ,  and FORMAL (2.2.4) PLAN@). 

a. Does the testing adequately prove the system performance capability? 
b. Does the testing lead to the identification of areas  of potential failures? 
c .  Does the testing yield data on failure rates and other reliability data? 
d.  Have the test results been documented in an easily interpretable manner? 

- NARRATIVE COMMENTS AND CORRECTIVE ACTION - 

Continued on next page 
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4.  3 . 2 . 1  Cont'd. - NARRATIVE COMMENTS AND GORRECTIVJ;: AC'I'ION - 



ACTIVITY AREA:  4.6 EESSptNG AND RELIABILITY SURVEYOR pp 

EVALUATION - 

4.3 .2 .2  Tests  a r e  planned using statistical design of experiment techniques insofar a s  
practicable. 

Doc. No. Title Date 
- - - - - 

CONTRACTOR ORGANIZATION RESPONSIBILITY 

NPC 250-1 indicates this element i s  applicable to INTERMEDIATE (2.2.3) and FORMAL 
(2.2.4) PLAN(s) only. 

The contractor's reliability program has incorporated utilization of statistical planning and 
analysis. He has included the method of statistical design of experiment techniques which 
is particularly suited to the design and development phases. 

a. Are the tests based upon experimental techniques which have a basis in statistical design? 

- NARRATIVE COMMENTS AND CORRECTIVE ACTION - 

Continued on next page 
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4 . 3 . 2 . 2  Conl 'd.  - NARRATIVE COMMENTS AND CORRb:CTf6iIl: AC'I'ION 



ACTIVlTY AREA: 4.0 TESTING AND RELiABiLlTY SblRVE'tcQR 
EVAbsdATbOH 

4 . 3 . 2 . 3  Tests a r e  conducted under levels of environmental s t ress  and for periods of time 
appropriate to the purpose of the tests .  

Doc. No. Title Date 

CONTRACTOR ORGANIZATION RESPONSIBILITY 

NPC 250-1 indicates this element is applicable to PRELIMINARY (2.2.2), INTERMEDIATE 
(2.2.3), and FORMAL (2.2.4) PLAN@). 

a. Have the tests  been conducted a t  the s t ress  levels for  the time periods appropriate for 
the purpose ? 

b. How is this data documented? 
c. Has the contractor submitted separate test specifications for each qualification test  

(containing overstress requirements) to NASA for review prior to use? 
d. Has the contractor submitted separate test specifications for each flight assurance test 

to NASA for review prior to use ? 
e. Has the contractor submitted required levels of s t ress  to be employed and configuration 

control requirements for each flight assurance test to NASA for review prior to use?  

- NARRATTVE COMMENTS AND CORRECTIVE ACTION - 

Continued on next page 
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4 . 3 . 2 . 3  Cont'd. - NARRATIVE COMMENTS AND COlt[lECrYIVI1: AC'I'ION - 



ACTIVITY AREA: 4.0 TESTING AND RELIABiLITY 
EVALUATION 

4 .3 .2 .4  Tests  2 re  based on a concept of a potential failure pattern. 

Doc. No. Title Date 
-- 

CONTRACTOR ORGANIZATIQN RESPONSIBILITY 

NPC 250-1 indicates this element i s  applicable to PRELIMINARY (2.2. 2), INTERMEDIATE 
(2.2.3), and FORMAL (2.2.4) PLAN(s) . 

The contractor is aware of the potential failure pattern that will exist within his system, and 
therefore designs the tests to expose the test  articles to these conditions. 

a .  A r e  the tests  based upon a potential failure pattern? 
b. Does t i e  test  subject the equipment to the maximum s t ress  for a sufficient time period? 

- NARRATIVE COMMENTS AND CORRECTIVE ACTION - 

Continued on next page 
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4. 3 . 2 . 4  Cont'd. - NARRATIVE COMMENTS AND CIORREC'.I'IVE ACTION - 



ACTIVITY AREA: 4.0 TESTING AND RELIABILITY SURVEYOR 
EVALUATION 

4,3.2,5 Tests a r e  designed to: 

1 .  Verify design performance, including reliability and life expectancy. 
2 .  Identify unexpected interactions among components. 
3.  Identify failure modes, reflecting design weaknesses and defects in materials, 

workmanship, and quality control. 

Doc. No. Title Date 

CONTRACTOR ORGANIZATION RESPONSiBlLlTY 

NPC 250-1 indicates this element is applicable to PRELIMINARY (2.2.2), INTERMEDIATE 
(2 .2 .3) ,  and FORMAL (2.2.4) PLAN(s) . 
a. Is  there evidence that the contractor's test  plan i s  designed to verify design performance, 

including reliability and life expectancy'? 
b. Does the contractor's test  plan have provisions for identification of unexpected interactions 

among components? 
c .  Does the contractor's test  plan cover identification of modes of failure? 
d. Does the contractor's test provide for reflecting design weaknesses ? 
e .  Does the contractor's test plan provide for detecting material defects? 
f .  Does the contractor's test  plan provide for detecting faulty workmanship? 
g .  Does the contractor's test plan identify quality control requirements? 

- NARRATIVE COMMENTS AND CORRECTIVE ACTION - 

Continued on next page 
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4 .  3 . 2 . 5  Conl 'd .  - NARRATIVE COMMENTS AND CORRECTIVE ACTION - 



ACTIVITY A R E A :  4.0 TESTING AND RELiABtbiTY SURVEYOR 
EVALUATION 

4.3.3 TEST SPECIFICATIONS, PKOG EDURES, AND REPORTS p- 

ees* 3* 1 S'kae contractor prepares a separate test specification, test procedure, and teat repr t  
for each test in his testing program. 

Doc. No. Title Date 
--- 

CONTRACTOR 0WGAldlZATIOI"I RESPONSIBIL ITY 

NPC 250-1 indicates this element is applicable to PRELIMINARY (2.2.2), INTERMEDIATE 
(2.2.3), and FORMAL (2.2.4) PLAN(s). 

The test specification should stress the follo~~ring: 
1. Part, component, or system identification. 
2. Purpose of test and type of test. 
3. Complete description of all failures or unsatisfactory conditions. 
4. Actual numerical test results. 
5. Photographs, oscillograms, graphs. 
6. Duration of operating or test time. 
7. Recommenda.tions. 

a. Has the contractor prepared test specifications, test procedures, and test reports for 
each test? 

b. Are these tests properly documented? 

- NARRATIVE COMMENTS AND CORRECTIVE ACTION - 

Continued on next page 



374 

4.3.3. E Cont'd. - NL4ilI<AT1VE COMMENTS AND COIXIIECTTVE ACTION - 



ACTIVITY AREA: 4.0 TESTiNG AND REblABlLlTY SURVEYOR 
EVALUATION 

4.3.3.2 The contractor reviews and approves the specifications generated a s  a part of the test 
programs of his subcontractors and suppliers. 

Doc. No. Title Date - 

CONTRACTOR ORGANIZATION RESPONSI B lL lTY 

NPC 250-1 indicates this element is applicable to PRELIMINARY (2.2.2), INTERMEDLATE 
(2.2.3), and FORMAL (2.2.4) PLAN(s). 

The contractor should maintain control over the test programs which a r e  proposed and con- 
ducted by the subcontractors and suppliers. The best method of initiating and maintaining this 
control, is to retain "Review and Approval" option on test programs. 

a. Does the contractor have review and approval authority on the subcontractors and 
suppliers? 

b. If not, explain how control is maintained. 

- NARRATIVE COMMENTS AND CORRECTIVE ACTION - 

Continued on next page 
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4 , 3 , 3 , 2  ContUd, - NARRATIVE COMmNTS AND CORRECTWE ACTION - 



ACTIVITY AREA: 4.0 TESTING AND RELiABiLiTY S U R V E Y O R  
EVALUATION 

4,3,3.3 All test specification shall be subject to NASA review, Test specifications include, 
a s  a minimum: 
1. Test objectives. 
2.  Test item identification. 
3. Number of specimens to be tested. 
4. Environmental and performance conditions. 
5. Testing time o r  cycles. 
6. Allowable maintenance. 
7. Logging requirements. 
8. Manner of analysis and use of test results. 
9. Disposition of test specimens. 
10. Retest requirements. 
11. Reliability goal. 
12. Allowable failures per test. 
13. Definition of failure. 

Doc. No. - Title Date 

CONTRACTOR ORGANIZATION RESPONSlBlLlTY 

NPC 250-1 indicates this element is applicable to INTERMEDIATE (2.2.3) ,  and FORMAL 
(2.2.4) PLAN(s) only. 

This work element overlaps NPC 200-2, paragraph 7.3.2. Verify that the contractor is complying with this require- 
ment without duplication of effort. 

a. Each test  specification should include a s  a minimum the items listed above. This should 
be checked by the surveyor. 

b. I s  there evidence that the test specifications have been reviewed and approved by NASA? 

- NARRATIVE COMMENTS AND CORRECTIVE ACTION - 

Continued on next page 
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4 , 3 . 3 . 3  Contvd, - NAWRATWE COMMENTS AND GORRECTlVE ACTION - 



ACTIVITY AREA: 4.0 TESTENG AND RELIABILITY SURVEYOR -- 
EVALUATION 

4 . 3 . 3 . 4  All test  procedures shall be subject to NASA review. Test procedures include, a s  
a minimum: 
1. The steps to be accomplished, in detail and sequence. 
2. The test  equipment to be used and calibration requirements. 
3.  Layout and interconnection of equipment. 
4. Safety factors, for equipment and personnel, to be observed. 

Doc. No. Title Date 

CONTRACTOR ORGANIZATION RESPONSIBILITY 

NPC 250-3. indicates this element is applicable to FORMAL (2.2.4) PLAN only. 

This work element overlaps NPC 200-2, 7.3.1 and Section 9. Verify that the contractor i s  complying with 
this requirement without duplication of effort. 

Test procedures should be sufficiently descriptive to define the parameters in detail. The 
analysis of these procedures, for adequacy, should be in question form resulting in yes o r  no 
answers. 

a. Are the test steps clear and detailed? 
b. Has the test equipment and its calibration been well defined? 
c. Has the physical location and method of connection of the equipment been specified? 
d. Are all  safety factors clearly noted? 

- NARRATWE COMMENTS AND COR.RECTTVE ACTION - 

Continued on next page 
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4 . 3 . 3 , 4  Cont'd, - NAHRATTVE COMmNTS AND CORRECTIVE ACTION - 



ACTIVITY A R E A :  4.6 TESTlNC A N D  REblABIBIiTY SURVEYOR - 
EVALUATION 

4.3.3.5 rlll t e s t r epor t s  shall be subject to NASA review. Test  reports include, 2s 

a minimum: 
1. Reference test  procedure used. 
2. Include the pertinent test  specification a s  aii appendix. 
3. Satisfy other cri teria on format and. content a s  may be prescribed by NASA. 

Doc. No. Title Date 

CONTRACTOR ORGANIZATION RESPC,N%I81blTY 

NPC 250-1 indicates this element is applicable to FORMAL (2.2.4) PLAN only. 

This work element overlaps NPC 200-2, paragraphs 14.1 and 14.2. Verify that the contractor i s  complying with this 
requirement without duplication of effort. 

The test reports  a r e  the communication link between contractor and the cognizant NASA in- 
stallation, therefore, the reports should be clear, concise, and factual. The analysis of the 
test  reports  should be conducted with questions that yield a positive o r  negative answer. 

a. Does the test report  reference the test  procedure used? 
b. Does the test report include the pertinent test data? 
c. Does the test  report agree with the format and content a s  prescribed by the cognizant 

NASA installation? 

- NARRATIVE COMMENTS AND CORRECTIVE ACTION - 

Continued on next page 
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4,3.3.5 ContVd, - ldARRATlVE COMMENTS A N D  CORRECTWE ACTION - 



ACTIVITY AREA: 4.0 TESTING AND REblABlblTY SURVEWR 
EVALUAUION 

4 .3 .3 ,6  Formal test reports a r e  iseued as early a s  praclicsiblle, but prelimirrary r e p r t s  of 
tests a r e  provided the cognizant NASA installation or  its designakd representative o r  
both, a s  applicable, within 10 days of completion of the test. 

Doc. No. Title Date 
-- 

CONTRACTOR ORGANIZATION RESPONSIBILITY 

NPC 250-3 indicates this element is applicable to INTERMEDIATE (2.2.3), and FORMAL 
(2.2.4) PLAN@) only. 

a. Have the preliminary reports been provided to the cognizant NASA representative within 
ten days of completion of test? 

b. Have these results been documented in the final reporting form? 

- NARRATIVE COMMENTS AND CORRECTWE ACTION - 
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4*  3.3,6 Conttd, - PSARRATZVE COMMENTS AND CORRECTNE ACTION - 



ACTIVITY AREA: 4.0 TESTING AND RELIABILITY SURVEYOR 
EVALUATION 

4.3-4 R E L U B I L I m  DEMONSTMTION TESTS 

4.3.4. f Formal reliability demonstration tests are .mcludeb in the Reliability Evaluation P l a ~  
to the extent required in the contract. 

Doc. No. Title Date 

CONTRACTOR ORGANIZATION RESPONSl BlLlTY 

NPC 250-1 indicates this element is applicable to INTERMEDIATE (2.2.3), and FORMAL 
(2.2.4) PLAN(s) only. 

The contractor has used statistically designed testing, with specified confidence level, to 
demonstrate that an item meets the established reliability requirements. 

a. Is formal reliability demonstration a contractual requirement? 
b. Has this demonstration testing been completed to the extent required by the contract? 

- NARRATIVE COMMENTS AND CORRECTIVE ACTION - 

Continued on next page 
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4 . 3 , 4 . 3 .  Conttdd, - NARRATIVE :'CIR~IMENTS AND CORIIECTIVE AC'TION - 



ACT IVlTY AREA: 4.0 TESTING AND RELIABILITY ~ ~ h . 3  E'r"OR - - 
EVALUATION 

4.3.4.2 Reliability demonstration tests a re  conducted at the highest practicable level of 
assembly. 

Doc. No. Title Date 
- 

CQNTRACT QR QRGANIZATION RESPQNSI BILITY 

NPC 250-1 indicates this element is applicable to INTERMEDIATE (2.2.3), . and FORMAL 
(2.2.4) PLBN(s) only. 

The contractor conducts reliability tests a t  the system, and major subsystem or component 
levels separately and in combination, a s  applicable. 

a. Does the contractor's integrated test program specify the level of assembly at which relia- 
bility demonstration tests are conducted? 

b. Have these been conducted at that level? 

- NARRATIVE COMMENTS AND CORRECTIVE ACTION - 

Continued on next page 
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4 .  : I  2 Contvcl, - NARIIATiVE "' +>:,MENTS A N D  COIIIIECTIVIC ACTION - 



ACTIVIV AREA: 4.0 TESTlNG A N D  RELIABILITY SURVEYOR 
EVALUATION 

4.4 RELIABII,iTU ASSESSMENT 

4 ,4 ,1  At milestones specified in the Reliability Evaluation Plan, the contractor assesses  the 
system reliability for: 
1. Revising failure mode and criticality analysis. 
2. Updating the reliability models a s  necessary to incorporate newly available test 

results and design changes and refinements. 

Doc. No. Title Date 

C O N T R A C T O R  O R G A N I Z A T I O N  R E S P O N S I B I L I T Y  

NPC 250-1 indicates this element is applicable to INTERMEDIATE (2.2.3), and FORMAL 
(2.2.4) PLAN(s) only. 

The contractor analyzes his failure modes and effects for assessing system reliability. This 
analysis provides updating information concerning weakness in the equipment which may be 
eliminated in subsequent designs. 

a. Has the Reliability Evaluation Plan been revised to reflect failure mode and criticality 
analysis? 

b. Has the Plan included updating reliability models to incorporate new data? 

- NARRATIVE COMMENTS AND CORRECTIVE ACTION - 

Continued on next page 





A C T I V I U  AREA:  4.6 TESTING AND RELIABILlTY SURVEYOR -- 
EVALUATION A- 

4.5 R E L U B I L I P  EVALUATION PROGRAM REVIEWS 

4.5. P The contractor and NASA jointly conduct formal, documented reviews of the Reliability 
~valuat i6n Program at appropriate major milestones scheduled in the Reliability Evalua- 
tion Plan. 

Doc. No. Title Date 
- 

CONTRACTOR ORGANIZATION RESPONSIBILITY 

NPC 250-1 indicates this element is applicable to INTERIVEDIATE (2.2.3), and FORMAL 
(2.2.4) PLAN(s) only. 

This section should specify, a s  agreed jointly with the cognizant representatives, the appro- 
priate program milestones for program reviews. A general content of the proposed review 
should be presented and a flow diagram included to present the contractor's procedure for 
assigning responsibilities resulting from the reviews. 

a. Has the formal Reliability Evaluation Program review been held? 
b. Are the documented reports available for review? 
c. Have the Reliability Evaluation Program reviews been approved by NASA? 

- NARRATIVE COMMENTS AND CORRECTIVE ACTION - 

Continued on next page 
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5 1 Contqd, - NAllltA-TaYE COMMENTS Ah42 CORRECTWE ACTION - 



ACTIVITY AREA: 4.8 TESTING AND RELIABILITY SURVEYOR p- 

EVAbUATlOM 

4.5.2 Busing the reviews of the Reliability Evaluation Program, all prtineart test results  a r e  
examined to determine the need for revisions to the Reliability Evaluation Program, 
and/or confirm that the portions of the program under review have adequately evaluated 
conformance to apportioned goals. 

Doc. No. Title Date 

CONTRACTOR ORGANIZATION RESPONSIBILITY 

NPC 250-1 indicates this element is applicable to INTERMEDIATE (2.2.3), and FORMAL 
(2.2.4) PLAN(s) only. 

a. Have the results of the reviews shown a need for revision of the Reliability Evaluation 
Program? 

b. Has the portion of the program under review adequately evaluated conformance to the 
goals? 

- NARRATIVE COMMENTS AND CORRECTIVE ACTION - 

Continued on next page 
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4.5.2 Contgd, - NAiiRR'TlVE COMMENTS ANE) CORRECTIVE ACTION - 



ACTIVITY AREA: 4.0 TESTING AM8 RELIABILITY SURVEYOR 
EVALUATION 

4 . 5 . 3  ' B e  contractor furnishes NASA, within 30 days, a formal report of the review, ineluci- 
ing actions to be taken, responsibility for taking action, and any revisions to the Relia- 
bility Evaluation Plan. 

Doc. No. Title Date 

CONTRACTOR ORGANIZATION RESPONSIBILITY 

NPC 250-1 indicates this element is applicable to INTERMEDIATE (2.2.3), and FORMAL 
(2.2.4) PLAN(s) only. 

a. Has the contractor furnished for formal report of review? 
b. Does it include documentation of (a) the actions to be taken (b) the personnel o r  function 

that has the responsibility for  taking corrective action (c) any revisions that may be re- 
quired to correct  information included in the Reliability Evaluation Plan? 

c. Is this data complete? 

- NARRATIVE COMMENTS AND CORRECTIVE ACTION - 

Continued on next page 
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4 - 5 . 3  ContWd. - NARRATWE COMMENTS ANEl CORRECTWE ACTION - 



SECTION 5 

AGVVITY AREA 5.0 

DOCUMENTAION OF RELIABILITY PROGRM 



ACTIVITY AREA: 5.0 DOCUMENTATION OF 
RELIABILIW PRWOGRAM 

SURVEYOR 

5.1 GENERAL 

5.1. I The contractor's reliability effort is documented in detail throughout. 

Doc. No. Title Date 

CONTRACTOR ORGANIZATION RESPONSI BlblTY 

NPC 250-1 indicates this element i s  applicabfe to PRELIMINARY (2.2.2), INTERMEDIATE 
(2.2.3), and FORMAL (2.2.4) PLAN(s). 

This work element overlaps NPC 200-2, paragraphs 2.2 and 4.1. Verify that the contractor i s  complying with this 
requirement without duplication of effort. 

This statement is a directive to be followed by the contractor and his subcontractors. It not 
only emphasizes the importance of the contractor's effort in documentation, but also alerts 
the surveyor that the evaluation and assessment of the contractor's performance is not to be 
minimized. 

To set the stage for the mood of the evaluation, it may be in order at  this time to repeat an 
earlier statement in NPC 250-1, paragraph 1.4.1. It states, "All data and documentation 
generated for the contract effort by the contractor and his subcontractor, including all design 
and test data and all quality program documentation, a re  subject to continuous examination, 
evaluation and inspection by the cognizant NASA installation or  its designated representative. " 

Before proceeding with the formal portion of the evaluation, the surveyor may already have had 
ample opportunity to observe the sincerity of the contractors documentation effort a s  based on 
the initial presentation, and on performance of previous work statements. 

Specific questions in this activity a r e  covered in the following work elements. Evaluation of the 
contractor's efforts must be based on NPC 250-1, on contractual requirements, and effectiveness 
of implementation 

a. Does the quality and quantity of data supporting the reliability efforts compare favorably 
with the quality and quantity of data available for other phases of the contract effort? 

b. Does the contractor have and maintain a family tree type of Document Index listing the 
identity of all documentation requirements per Appendix F in NPC 250-1. 

c. Have documents requiring submittal and approval been submitted in a timely manner? 

- NARRATIVE COMMENTS AND CORRECTIVE ACTION - 
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ACTIVITY AREA:  5.0 DOCUMENTATION OF 
RELlABBLBTY PROGRAM 

5.1.2 The contractor mzintaics a data center o r  unified file of all reliability documentation 
a t  a central location within his facilities. This is ,  preferably, a combined reliability- 
quality file. 

Doc, No. Title Date 

CONTRACTOR ORGANIZATION RESPONSIBILITY 

NPC 250-1 indicates this element is applicable to PRELIMINARY (2.2.2), INTERMEDIATE 
(2.2. 399 and FORMAL (2.2.4) PLAN(s). 

This requirement will normally be further implemented contractually. NASA circular 293 
specifically states that procurement requests and work statements will provide guidance on 
documenlation requirements. 

%he surveyor should review the contract and work statements to determine the full extent of 
documentation requirements. 

a. Is  there a central file? 
b. How nearly does this data center approach the concept of a combined reliability-quality 

file? 
c. Are the files systematic and orderly? 
d. I s  retrieval of documentation simple and expeditious? 
e. Is  the magnitude of the data center compatible with the job requirements? 
f .  Does the general structure and operation of the data center inspire confidence in the con- 

tractor's ability and interest in this phase of the reliability effort? 

- NARRATIVE COMMENTS AND CORRECTIVE ACTION - 
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ACTIVITY AREA: 5.8 DOCUMENTATION OF S U R V E Y O R  
WELlABlbBTY PROGRAM 

5.1.3 Certain portions of the reliability data generated under the contract may be required to 
be submitted to NASA for inputs to various data exchange programs; 

Doc. No. Title Date 
-- 

CONTRACTOR ORGANIZATION RESPONSIBILITY 

NPC 250-1 indicates this element is applicable to INTERMEDIATE (2.2.3), and FORMAL 
(2.2.4) PLAN(s) only. 

This requirement a s  imposed will be called out in the contract o r  Work Statements and these 
should be reviewed to see to what extent, if any, inputs to or  for Data Exchange Programs a r e  
required. 

The types of data most frequently used for data exchange programs a re  usually limited to parts  
and include failure rates, life expectancy, failure modes, and test results. 

a. What is the contractor's attitude to this requirement? 
b. Is  data submitted in a form acceptable to the agency receiving it? 
c .  Does the contractor understand that participation in data exchange programs will help 

establish a pool of reliability information which will benefit himself a s  well a s  the overall 
space effort? 

- NARRATIVE COMMENTS AND CORRECTIVE ACTION - 
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ACTdVlTY AREA:  5.0 DOCUMENTATION OF SURVEYOR 
RELIABILIT"IPROGRAA( 

5. I. 4 Beporting is in accordance with the contract, Where certain elements of the documen- 
tation a r e  required by both reliability and other areas,  e.g. quality, such reports a r e  
composed only once, and copies a r e  submitted to satisfy the reliability documentation 
requirements. 

Doc. No, Title Date 
-- 

CONTRACTOR ORGANIZATION RESPONSIBILITY 

NPC 250-1 indicates this element is applicable to INTERMEDIATE (2.2.3), and FORMAL 
(2.2.4) PLAN(s) only. 

This requirement refers  to expeditious and simultaneous transmission of appropriate documen- 
tation to personnel and locations having need for this information. 

a. Are there formal mailing l ists  o r  indexes for each category of documentation so that mail- 
ings of documents, additions and revisions a r e  made systematically and on a timely basis? 

b. Do the available mailing l ists  and indexes agree with specified requirements a s  reasonable 
evidence that contractor is earnestly complying with work statement requirements? 

c. Are there specific competent personnel assigned to correlate documentation requirements 
on a timely basis? 

d. Are documents generated in one area automatically distributed to other interested areas? 

- NARRATIVE COMMENTS AND CORRECTIVE ACTION - 
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ACTIVITY AREA:  5.0 DOCUMENTATION OF 
RELIABILITY PROGRAM 

5.2 RELIABILITY PROGRESS REPORTS 

SURVEYOR 

5 . 2 . 1  WEEKLY SUMML4RIES 

5 . 2 . 1 . 1  The contractor submits a one o r  two page weekly summary by letter or  teletype a s  
prescribed by the cognizant NASA installation. This summary is in the nature of a 
bulletin and contains the following information a s  it significantly affects the reliability 
program: 
1. Schedules of forthcoming meetings and events (testing, program item comple- 

tions, etc. ). 
2. Brief summaries of meetings, program events and recent decisions affecting 

reliability. 
3. Information of problem a reas  and any anticipated Reliability Program Slippages. 

Doc. No. Title Date 

CONTRACTOR ORGANIZATION RESPONSIBILITY 

NPC 250-1 indicates this element is applicable to INTERMEDTATE (2.2.3), and FORMAL 
(2.2.4) PLAN(s) only. 

This bulletin can be of real  value a s  a secondary source of information for meeting dates and 
an up-to-date reference for schedules of other events. 

a. Is  the contractor submitting a weekly bulletin on a regular schedule? 
b. Are the contents of these bulletins concise, specific and informative? 
c. Are problem areas readily detectable? 
d. Is  the contractor openly frank about discussing problem a reas  and revealing anticipated 

program slippages? 

- NARFLATIVE COMMENTS AND CORRECTIVE ACTION - 
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AC"$VITV A R E A :  5.0 DOCllMENIATlON OF SURVEYOR 
RELlABlblTY PROGRAM 

5,2.2,1 The contractor reports on the progress of the reliability program and each task there- 
in (including ail  subcontracted tasksj on the same scnedule a s  required by the contract 
for reporting of overall technical progress. 

Doc. No. Title Date 

CONTRACTOR ORGANIZATION RESPONSIBILITY 

NPC 250-1 indicates this element is applicable to INTERMEDIATE (2.2.3), and FORMAL 
(2.2.4) PLAN(s) only. 

a. Is the contractor submitting reliability progress reports a s  scheduled in the contract? 
(This report may be included with the overall technical progress report). 

b. Are the reports dates? 
c. Are subcontracted tasks fully covered and is information supplied for each of the following 

five work elements? (5.2.2.2 through 5.2.2.6). 

- NARRATIVE COMMENTS AND CORRECTIVE ACTION - 
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ACVIVITY AREA:  5.0 DOCUMENTATION OF SURVEYOR 
RELlABlblT Y PROGRAM 

5.2.2.2 The periodic progress reports include information on reliability programs in suffi- 
cient detail to show significant accomplishments and milestones reached. 

Doc. No. Title Date 

CONTRACTOR ORGANIZATION RESPONSIBILITY 

NPC 250-1 indicates this element is applicable to FORMAL (2.2.4) PLAN only. 

a. Are significant accomplishments and milestones reasonably prominent to highlight these 
major elements? 

b. Is the format and arrangement of the reports systematic and well planned? 

- NARRATIVE COMMENTS AND CORRECTIVE ACTION - 
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ACTIVITY AREA: 5.0 DOCUMENTATBQN OF 
RELIABILITY PROGRAM 

5.2.2.3 The periodic progress reports cover all reliabilit-y problem areas ,  and indicate antic- 
ipated reliability progx-am slippages with the effects on the overall program. 

Doc. No. Title Date 
-- - 

CONf WACTOR ORGANIZATION RESPONSIBfklf Y 

NPC 250-1 indicates this element is applicable to FORMAL (2.2.4) PLAN only. 

a. Do problem a reas  appear to be adequately covered i~ the reports? 
b. Are anticipated program slippages reported and does the amount of slippage seem to be in 

line with the magnitude of the problem? 
c .  Have the effects of slippages on the project been defined and do they seem realistic? 

- NARRATIVE COMMENTS AND CORRECTIVE ACTION - 
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ACTIV l f  Y AREA: 5.8 DOCUMENPATION OF SURVEYOR 
RELIABlLlf Y PROGRAM 

5.2.2.4 The periodic progress reports include revisions of schedules for work and significant 
program events which will change prior to the next report period. 

Doc. No. Title Date 

CONTRACTOR ORGANIZATION RESPONSIBILITY 

NPC 250-1 indicates this element is applicable to FORMAL (2.2.4) PLAN only. 

a. Reported program slippages may require schedule revisions. Have schedule changes been 
reported to cover the program slippages indicated because of unusual problems encountered? 

b. Are schedule revisions realistic and in relation to the magnitude of the problems? 

- NARRATIVE COMMENTS AND CORRECTIVE ACTION - 
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ACVIVIW YAREA: 5.0 DOCUMENTATION OF 
RELiABlblTV PROGRAM 

SURVEYOR 

5.2.2.5 The periodic progress reports include inforrnatio~ on significant decisions and actions 
which have impact on the reliability effort and their effects on the program. 

Doc. No. Title Date 

CONTRACTOR ORGANIZAT ION RESPONSI B I L I I Y  

NPC 250-1 indicates this element is applicable to FORMAL (2.2.4) PLAN only. 

The surveyor is likely to have difficulty auditing this requirement. 

a. Do this and other surveyors1 notes indicate significant decisions and actions which have 
not been reported? 

b. Do the reports reviewed contain information on significant decisions and actions? 

- NARRATIVE COMMENTS AND CORRECTIVE ACTION - 
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ACTIVITY AREA: 5.0 DOCUMENTATION OF S$sRViEYOR 
RELIABILITY PROGRAM 

5.2.2.6 The periodic progress report;; include pertinent technical data, reports, and 
summaries. 

Doc. No. Title Date 

C O N n A C T O R  ORGANIZATION RESPONSIBILITY 

NPC 250-1 indicates this element is applicable to FORMAL (2.2.4) PLAN only. 

These reports should be comprehensive and a s  the program progresses they should, as a 
minimum, cover all items listed in Appendix F. 

a. Do the reports appear to be comprehensive? 
b. Do spot checks show that pertinent information in the contractor's data center has been 

used in the periodic progress reports? 
c .  Have important reports and summaries uncovered during the survey been included in a 

timely manner in the periodic progress reports? 

- NARRATIVE COMMENTS AND CORRECTIVE ACTION - 
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ACTIVITY AREA: 5.0 DOCUMENTATION OF 
RELIABILITY PROGRAM 

SURVEYOR 

5-2 .3  REEXBILITY PROGRAM CONTROL R E  PORTS - 

5,2.3.1 The contractor submits reliability program control data a s  a separate section of the 
periodic financial and management report required by the contract. 

Doc. No. Title Date 

CONTRACTQR ORGANIZATION RESPONSIBILITY 

NPC 250-1 indicates this element i s  applicable to FORMAL (2.2.4) PLAN only. 

Since the format and contents of Program Control Reports i s  a subject for comprehensive 
analysis earl ier  in this manual (paragraph 2.4, NPC 250-I), this work element should eval- 
uate the contractorss compliance in submitting this information in a timely manner. 

a. Are the reports complete? 
b. Do the reports reflect the current status of the program? 
c. Do the reports include estimates of costs and expenditures for the succeeding reporting 

period? 

- NARRATIVE COMMENTS AND CORRECTIVE ACTION - 
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ACTIVITY AREA:  5.0 DOCUMENT ATlON OF 
RELIABILITY PROGRAM 

SURVEYOR 
- 
- 

5.3 SUMMARY OF TECHNICAL DOCUMENTATION 

5 . 3 , 1  Required technical documentation a s  set forth in Appendix F i s  submitted in the rnamer 
prescribed in the contract. 

Doc. No. Title Date 
-- 

CONTRACTOR ORGANIZATION RESPONSIBILITY 

NPC 250-1 indicates this element i s  applicable to INTERMEDIATE (2.2.3), and FORMAL 
(2.2.4) PLAN(s) only. 

The surveyor should determine from the contract the manner prescribed for submitting tech- 
nical documentation (i. e. separate submittal a s  generated, submittal a s  part of a periodic re- 
port or in some other specified manner). 

Following the questions i s  a list of documents, reproduced from NPC 250-1, Appendix F, which 
should be submitted or be available for either Approval, Review or Information (enter applicable 
word and date). In the "Action taken by NASA" column, enter "Approved" or  "Disapproved" and 
the date. If no action was taken by NASA (or a higher tier contractor), enter NO ACTION and 
date of survey. This paragraph should be used a s  a document summary, filled in by the sur- 
veyor after the survey, but while still at  the contractor's facility. 

a. Are items requiring NASA approval submitted a s  specified? 
b. Is the NASA approval in writing received in the specified time? 
c. Are items requiring NASA review submitted to the cognizant NASA installation at least two 

weeks prior to intended use by the contractor? 

- NARRATIVE COMMENTS AND CORRECTIVE ACTION - 
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A C T I V I U  Y AREA: 5.0 DOCUMENTATION OF SURVEYOR 
RELIABILITY PROGRAM 

Item 

Reliability Program Plan 
(and revisions) 

Reliability Evaluation Plan 

Reliability Evaluation Program 
Review Reports 

Parts and Materials Qualification 
Status Lists 

Design Review Reports (Contractor) 

Design Review Report (subcontractors) 

Parts and Materials Application Reviews 

Design Specifications 

Parts and Materials Specifications 

Parts and Materials Qualification 
Test Specifications 

Test Specifications and Procedures 

List of suppliers and subcontractors 
selected after approval of Relia- 
bility Program Plan (with reliability 
control provisions) 

Reliability Block Diagrams (as updated) 

Reliability Prediction Models 
(as updated) 

Failure Mode, Effect, and Criticality 
Analyses 

Maintainability and Elimination of Human 
Error Reports 

Failure and Corrective Action Summaries 

Parts and mte r i a l s  Program Progrees 
%$uorts 

Approved Pasts and MaLerials Lists 

ReEiabiliW Assessment Models 

Test R e p r t s  

Available for 
(Approval, Review 

or  Information) 

I 

Continued on next p g e  



424 

5 . 3 . 1  Cont'd, - NARRATIVE COMMENTS AND CORRECTIVE ACTION - 

Cr U S GOVERNMENT PRlUT lNG OFF ICE  IS65 0 -788 -046  




